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NICERON. 



JL^ pby, a French monk, and ingenious 
mathematician, in the seventeenth cen- 
turj, was born at Paris, in the year 1613. 
He early displayed a love of learning, and 
bv the progress which he made in bis 
elementaiy studies afforded fair promise 
of future excellence. At the age of nine- 
teen he entered into the order of Minims, 
and before he had gone through his 
course of philosophy, discovered that his 
predominant inclination was to the study 
of mathematical sciences, to which, after 
he had completed his theological course, 
be devoted ail the time that was not ne- 
cessarilv occupied by the duties of bis 
profession. The science of optics was 
what principally engafed his attention ; 
and he left behind him, in different 
houses belonging to his order, particu- 
larly that at Pans, some excellent per- 
formances, which afforded satisfactory 
evidence of his profound skill in this 
branch of the mathematics. He was 
twice sent on business to Rome, and was 
appointed regeAt of the philosophical 
classes. Afterwards he was nominated 
to accompany father Francis de la Noue, 
vicar-general of the order, in his visita- 
tion of all the convents of Minims in 
France. The similarity of their taste 
proved the means of introducing him to 
the acquaintance of Des Cartes, who en- 
tertained a great regard for him, and 
made him a present of his ** Principles of 
Philosophy." Their intimacy, however, 
which commenced in 1644, proved but 
of short duration, since our young monk 



fell sick at Aix, in Provence, and died 
there in the autumn of 1646, when he was 
only tb'uly-three years of age. This event 
was lamented as a considerable loss to 
the republic of letters. He was the au- 
thor of the following works, which are 
held in high estimation. <* The Interpre- 
tation of Cjrphers, or, a Rule for the per- 
fect understandinjT and certain explana^ 
tion of all kinds of nmple Cvphers, taken 
from the Italian of the Sieur Anthony 
Maria Cospi, secretary to the Grand Duke 
of Tuscany; enlarged, and particulariv 
accommodated to the French and Spanish 
I^inguages," 1641, octavo ; ** Curious Per- 
spective, or artificial Magic, produced by 
the wonderful Effects of Optics, Catop- 
trics, and Dioptrics," &c. 1638, folio; 
which was only introductory to his 
*' Thaumaturgus Opticus, sive, admi- 
randae Optices,Catoptrices, et Dioptrices, 
pars prima, de iis que speclant ad visio- 
nem directam," 1646, folio. On this 
work he was employed six years, and was 
prevented by his death from proceeding 
to the completion of the intended second 
and third parts, relating to the effects of 
reflection from plane, cylindrical, and co- 
nical mirrors, and the refraction of ciys- 
tals. This task his friend father Mersenne 
undertook, not onljr by correcting what 
Niceron's papers in Latin and French 
would furnish towards it, but by supply- 
ing what might be necessary to perfect 
it. But the other occupations of this 
learned mathematician, during the two 
remaining years of his own life, prevent- 
ed him mm finishing the work, which. 
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Upon bii death, was committed for that 
purpose to M. de Roberval, professor 
royal of mathematics at Paris. A •* Let. 
tcr** of father Nicerofi's is inserted in the 
third vohime of Liceto's " De qussitis 
per Epistolas.'* 

NICHE, in architecture, a concave re- 
cess in a wall havinr a semicircular or 
eUiptical head, intended to contain a sta- 
tue or bust 

NICKEL. A white metal, which, when 
obtained pure, is both ductile and malle- 
able. It may be forged into very thin 
plates, their thickness not being greater 
than 0.01 of an inch. Its colour inter- 
mediate between that of silver and tin, 
and is not altered by the air. It is nearly 
as hard as iron. Its specific gravity is 
B3T9, and when forged 8.666. 

The species <^ nickel ores are, ita alloy 
with arsenic, and a little sulphur and its 
oxide. 

The 6rst is the most abundant, and the 
one from which nickel is usually extract- 
ed. It is known to mineralogists by the 
name of kupfer-nickel, or copper-nickel, 
from its colour and appearance. It oc- 
curs senerally massive and disseminated ; 
its colour is copper-red of various shades; 
its lustre is weakly shining, and metallic ; 
it is perfectly opaque; its fracture is un- 
even : it is hard, has no malleability, but 
is not easily broken ; its specific gravity 
is from 6.6 to 7.5. Urged by the flame 
of the blow.pipe, it gives vapours with a 
strong arsenical odour, and melts with 
difficulty. It dissolves in acids, giving a 
green solution. Bergman found it to be 
composed of nickel, iron, cobalt, arsenic, 
and sulphur. Vauquelin regards it as es- 
sentially an alloy of nickel and arsenic, 
the iron, cobalt, and sulphur, being acci- 
dental. 

The other species, the oxide of nickel, 
occurs generally as an incrustation, some- 
times also disseminated, of a friable tex- 
ture and earthy appearance ; of an apple 
green colour, witnout lustre. It is not al- 
tered by the heat of the blow-pipe ; but 
when mixed with borax gives to it a yel- 
lowish red colour. Its solution in acids 
is of a green colour. It occurs generally 
with kupfer-nickel, or with certain co- 
balt ores. It is also contained in small 
quantities in a fossil of the siliceous ge- 
nus, chrysoprase, to which it communi- 
cates an apple-green colour. 

Nickel is extracted from the kupfer- 
nickel, but itis extremely difficult to free 
it entirely from the metals with which it 
is associated. The process given by Che- 



nevix is the most simple. The metal ob- 
tained from kupfer-nickel, by roasting and 
fusion with three times its own weight of 
black flux, is dissolved in nitric acid, the 
solution being boiled, so that the arsenic 
present receiving oxygen from -the acid 
ma^ be converted into arsenic acid ; a so- 
lution of nitrate of lead is then dropped 
in, and the liquor evaporated by a venr 
gentle heat, but not quite to dryness. Al- 
cohol poured into this solution precipitates 
every salt but the nitrate of nickel, which 
has been formed by the double decompo- 
sition of the arseniate of nickel and the 
nitrate of lead. The alcohol of the solu- 
tion of nitrate of nickel being evaporated, 
the metallic salt is re-dissolved in water, 
and decomposed by potash. The oxide, 
well washed and dried, is reduced in an 
Hessian crucible lined with lamp-black. 

By the experiments that have been 
made on nickel in its pure state, it ap- 
pears to be proved that it is possessed of 
magnetic power, and that therefore iron 
is not the only metal to which it belongs. 
The magnetic properties of nickel had 
often been observed ; but as, in the usual 
processes by which it is obtained, it is al- 
ways alloyed with iron, it was concluded, 
with probability, that the magnetism it 
exhibited was owing to the presence of 
that metal. Since methods, however, 
have since been discovered of obtaininp^ 
nickel in a purer state, the error of this 
conclusion nas been discovered. The 
effect of the magnet on it is ver^ little in- 
ferior to that which it exerts on iron ; and 
the metal itself becomes magnetic by 
friction with a magnet, or even by beat- 
ing with a hammer. Magnetic needles 
have even been constructed of it in 
France, and have been preferred to those 
of steel, as resisting better the action of 
the air. The nickel preserves its mag- 
netic property when alloyed with cop- 
ger, though it is somewhat diminished : 
y a smaU portion of arsenic it is com- 
pletely destroyed. 

Nickel is extremely fusible ; its fusing 
point being higher than that of iron. 

This metal is oxyded by exposure to 
the atmospheric air at a high tempera- 
ture, though with difficulty. Its oxide is 
more easily obtained by exposure to heat 
witli nitre ; it is of an apple-green colour, 
and is obtained likewise of this colour by 
precipitation from some of its saline com- 
oinations. It appears to be the oxide at 
the minimum of oxydement ; at least, ac- 
cording to the experiments of Thenard, 
another oxide can be formed more high- 
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Ijr oTYdtd, It may be obtained by expos- 
ing the |p«en o»de to a red heat, or by 
beating it with ozjnnuriatic acid. It ap- 
pean, therefore, to be too highly oxidiz- 
ed to be capable of directly coiobining 
with any of the acids. According to Itich- 
ter, oxide of nickle is reduced by heat 
alone ; and the only difficulty experienc- 
ed is the intennty of the heat required to 
fiise the metal. 

Nickel is oxydized and dissolved by a 
mimber of adds; its solutions being g^e- 
nerally of a green colour, and crystalhz- 
able. 

The salts of nickel are decomposed by 
the alkalies, and the oxide, more or less 
free from the acid, is thrown down. If 
the alkalies are added in excess, they re- 
dissoWe it : and with ammonia, in parti- 
cular, soluble triple salts are formed. Pot- 
ash and soda dissolve even a small quan- 
titjr of its pure oxide ; ammonia dissolves 
it m a much larrer quantity. 

Nickel combmes with sulphur by fu- 
non. The compound has a yellow colour 
with some brilliancy. It is brittle and 
hard, and bums when strong!;^ heated in 
contact with the air. Nickel is also dis- 
solved by the alkaline sulphureta. 

With phosphorus, nickel unites, either 
by projecting the phosphoruson the nick- 
el at a high temperature, or by heating 
together phosphoric acid and nickel with 
a little charcoal. The nickel increases in 
weight one-fifth. The compound is of a 
white colour with metallic lustre, and ap- 
pears composed of a congeries of prisms. 
Nickel forms alloys with a number of 
the metals; but our knowledge of these 
combinations is veiy imperfect. 

NICOTIANA, in botany, tobacco, a ge- 
nus of the Pentandria Monogynia class 
and order. Natural order of Liiridx. So- 
lanex, Jussieu. Essential character : co- 
rolla funnel form, with a plaited border ; 
stamina inclined; capsule two-valved, two- 
celled. There are seven species, of which 
N. rustics, English tobacco, seldom rises 
more than three feet in height, having 
smooth alternate leaves upon short foot- 
stalks ; flowers in small loose bunches on 
the top of the stalks, of a yellow colour, 
appearing in July, which are succeeded 
by roundish capsules, ripening in the au- 
tumn. Sir Walter llaleigh, on his return 
from America, is said to have first intro- 
duced the smoking of tobacco into Eng- 
land. In the house in which he lived, at 
Islington, are his arms, with a tobacco 
plant on the top of the shield. It is re- 
markable, that tobacco has prevailed over 
the original name, petum, in all the Eu- 



ropean langua^, with very little varuk 
tion, and even in Tartaty and Japan. To^ 
bacco is derived from the island Tobag^. 
Petum is the Brasilian name. 

NICTITATING membrane, in com])aia. 
tive anatomy, a thin membrane, chiefly 
found in the bird and fish kinds, which co- 
vers the eyes of these animals, sheltering 
them from the dust, or fVom too much 
light ; yet is so thin and pellucid, that 
they can see pretty well through it. 

NIDUS, among naturalists, signifies a 
nest, or proper repository for the eggs of 
birds,'insects, &c. wherein the young of 
these animals are hatched and nursed. 

NIEUWENTYT, (Bbritahd), in bio- 
graphy, a celebrated Dutch philosopher 
and mathematician, in the seventeenth and 
early part of the eighteenth century, was 
the son of a minister of Westgraafdyk, in 
North Holland, where he was bom m the 
year 1654. He aflTorded early indications 
of a good genius, and a love of learning, 
whicn his nither took care to encourage,by 
giving him the advanta^s of an excellent 
education. He was desirous of becoming 
acquainted with all the branches of know- 
lecfge ; but he had the prudence and sa- 
gacity to proceed (gradually in his acquire- 
ments, and to make himself master of one 
science, before he directed his attention 
to another. It was his father's wish, that 
he should be educated to his own profes- 
sion ; but when he found that his son was 
disinclined to such a destination, he very 
properly suffered him to follow the bent 
of his own genius. The first science to 
which yoang Nieuwenty t particularly di- 
rected his study was logic, in order to fix 
his ima^nation, to form his judgment, and 
to Acquire a habit of right reasoning; and 
in this science he g^unded himself upon 
the principles of Des Cartes, with whose 
philosophy he was greatly delighted. In 
the next place, he en^gr^d in the study 
of the mathematics, with the various de- 
partments of which he became intimately 
conversant. 

He then entered upon the study of me- 
dicine, and the branches of knowledge 
more immediately connected with that 
science : and he afterwards went through 
a course of rending on jurisprudence. In 
the study of all these sciences he succeed- 
ed so well, as deservedly to acquire the 
character of a good philosopher, a good 
mathematician, and an able, just magis- 
trate. From his writings it also appears, 
that he did not permit his various subjects 
of inquiry to divert his thoughts from a 
due .ittention to the great and fundamen- 
tal principles of natural and revealed reli- 
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l^on. He wa ntturally of ft Iprvrt and 
serious disposition ; but mt the same time 
a very affable and a^eeable companion. 
So en^pi^ng were his manners, that they 
concihated the esteem of all his acquaint- 
ance ; by which means he iVequentlv drew 
<oTer to his opinion, those who differed 
widely from him in sentiment. With such 
a character, he acquired great credit and 
Influence in the council of the town of 
Puremerende, where he resided; and also 
in the states of that province, who re- 
vpected him the more, because he never 
engaged in any cabals or factions, but re- 
commended himself only by an open, 
manly, and upright behaviour. Had he 
aspired after some of the higher offices of 
government, there is no doubt but that 
his merits would have secured to him the 
suffrages of his countrymen ; yet he pre- 
ferred to such honours the cultivation of 
the sciences, contenting himself with be- 
ing counsellor and burgomaster, without 
courting or accepting any other posts, 
which might interfere with his studies. 
He died in 1718, at the age of 63, having 
been twice married. He was the author 
of various works, among which are, 
** Considerationes circa Analyseos ad 
qtiantitates Infinite parvas applicatae Prin- 
iCipia, &c." 1694, octavo ; in which he pro- 
posed some difficulties on the subject of 
the analysis of infinitessimals. " Analysis 
Infinitorum, seu Curvilineorum proprie- 
tates, ex Polygonorum deductx," 1696, 
quarto ; which is a sequel to the former, 
with attempts to remove those difficulties. 
** Considerationes Secundz circa Calculi 
Differentialis Principix, et Responsio ad 
Vinim nobilissimum G. G. Leibnitiuro, 
&c.'* 1696, quarto; occasioned by an attack 
of 'Leibnitz on the author's '* Analysis," in 
the Leipsic Journal for 1695. •* A Trea- 
tise on the new Use of the Tables of 
Sines and Tangents," 1714. «* The proper 
Use of the Contemplation of the Uni- 
verse, for the Conviction of Atheists and 
Unbelievers," 1715, quarto; of which a 
French translation was published at Pa- 
ris, in 1725, quarto, entitled « L'Exist- 
ence de Dieu demontr^e par les Mer- 
veillcs de la Nature :" and also an English 
one at London, in 1716, in three volumes, 
octavo, under the title of "The Religious 
Philosopher, or, the right use of contem- 
plating the Works of the Creator." A 
memoir, inserted in a Dutch journal, en- 
titled '* Bibliotheque de TEurope," for 
the year 1716, in defence of the preced- 
ing work against a criticism of M. Ber- 
nard, in the "Nouvelles de la Repub- 
lique dcs Lettres." « A Letter to H 



Bothnia de Bunnania, on his Article eon* 
ceming Meteors," inserted in the ** Noa- 
velles litter, du 33 Avril, 1719:" an4 
about a month before bis death, he put 
the finishing hand to an excellent re- 
futation of Spinoxa, which was pub- 
lished in Dutch at Amsterdam, in 1730, 
quarto. 

NIGELLA, in botany, fennel /»ver, a 
genus of the Polyandria Pentagvnia class 
and order. Natural order of Muitisilique. 
RanunciilaceSfJussieu. Essential charac- 
ter: calyx none; petals five; nectaiy 
five, two-lipped, within the corolla ; cap. 
sule as many, connected. There are Bye 
species; these are annual herbaceous 
plants, with pinnate or bipinnate leaves, 
and linear leaflets ; flowers terminating, 
in some species surrounded with a five- 
leaved calyx like multifid involucre. 

NIGHT, that part of the natural day 
during which the sun is underneath the 
horizon ; or that space wherein it is dus- 
ky. Night was originally divided by the 
Hebrews, and other eastern nations, into 
three parts, or watchings. The Roroans» 
and anerwards the Jews fix)m them, di- 
vided the night into four parts, or watch- 
es, the first of which begpan at sun-set, and 
lasted till nine at night, according to our 
way of reckoning; the second lasted till 
midnight ; the third till three in the morn- 
ing; and the fourth ended at sun-rise. — 
The ancient Gauls and Germans divided 
their time not by days but by nights ; and 
the people of Iceland and the Arabs do 
the same at this day. The like is also ob- 
served of our Saxon ancestors. 
NIGHTINGALE. See Motaciixa. 
NIGRINE, in mineralogy, a species of 
the Menachine genus. Colour, dark 
brownish-black, passing to velvet-black ; 
it occurs in larger and smaller angular 
grains; specific gravity 4.5. It is not attract- 
ed by the magnet ; it is infusible per $e, 
but with borax it melts with a transparent 
hyacinth red globule ; it yields its mena- 
chine to acid of sugar. This species is 
found in Transylvania, consisting of yel- 
low sand, intermixed with fragments of 
granite, gneiss, and roica-slate, and from 
which gold is obtained by washing. It 
comes to us commonly intermixed with 
grains of precious garnet, cyanite, and 
common sand. Its name is derived from 
its black colour ; it is distinguished from 
menachanite by its stronger lustre, supe- 
rior hardness, the colour of the streak, as 
well as by its not being in the smallest de- 
gree affected by the magnet, which also 
distinguishes is from iron-sand. Its con- 
stituent parts are. 
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Oxide of menachine 
Oiade of iron . . . 
Oxide of manganese 



84 

14 

2 

100 



KILOMETER, sotnetimes called Atib- 
Kopct an instrument used among the an- 
cients to measure the height of Uie water 
in the mer Nile, in its periodical over- 
flowings. It was first set np, it has been 
asserted, by Joseph, during his govern- 
ment in Egypt. The measure of it was 
nxteen cubits, this being the height to 
which it must rise in order to insure the 
Iruitiulness of the countiy. 

NINTH, in music, an interval, contain- 
ing an octave and a tone ; also a name 
given to the chord, consisting of a com- 
mon chord, with the eighth advanced one 
note. 

NIP A, in botany, a genus of the Appen- 
dix Palmzdass. Natural order of Palmae 
or Palms. Essential character: male, 
spatbe; corolla six-petalled: female, 
spathe : corolla none ; drupes angular. 
There is but one sfiecies, vix. N. fruticans, 
the young palm, is without the trunk; 
but in the adult state, it is some feet in 
height; leaves pinnate; pinnastriated, 
margined and smooth ; flowers miUe and 
female on the same palm; but distinct on 
different peduncles : males several, late- 
ral, inferior, on <Uchotomous peduncles, 
in spikes : females terminating, aggregate 
in a globular head, sessile. It is a native 
of Java and other islands in the East In- 
dies, where the leaves are used for cover- 
ing houses and making mats. The fruit is 
eaten both raw and preserved. 

NIPPLES, in anatomy. SeeMAxxAXT 

NISI PRIUS, a commission directed to 
the judges of assize, empowering them 
to try all questions offset issuing out of 
the courts at Westminster, that are then 
ready for trial bjr jurv. The original of 
which name is this : all causes commenced 
in the courts of Westminster-hall are, by 
course of the courts, appointed to be tried 
on a day fixed in some Easter or Michael- 
mas term, by a jury returned from the 
county where the cause of action arises ; 
but with this proviso, nin priuB juaUdarii 
ad attuat capieniku venerint .- that is, un- 
less, before the day prefixed, the judges 
of assize came into the county in ques- 
tion, which they always do in the vaca- 
tion preceding each Easter and Michael- 
mas term, andf there trv the cause ; and 
then upon the return of the verdict given 



by the jury to the court above, the jilidges 
there give judgment for the party for 
whom the verdict is found. All trials at 
law, in the civil courts, and at the assizes, 
are tried by this process, and are called 
trials at Nisi Prius. 

NISSOLIA, in botany, so named in ho- 
nour of Guill. Nissole, M. D. of Montpel- 
Iter; a genus of the Diadelphia Decan* 
dria claM and order. Natural order of 
Papilionaceae, or Leguroinosx. Essential 
character: calyx five-toothed; capsule 
one-seeded, ending in a ligulate wing. 
There are two species, viz. N. arborea, 
tree nissolia ; and N. frutlcosa, shrubby^ 
nissolia ; both natives of Carthagena, in 
woods and coppices. 

NITIDULA, in natural history, a genus* 
of insects of the order of Coteoptera. An- 
tennae clavate, the club solid, and nearly 
orbicular; shells margined; head pro- 
minent; thorax flattened, margined.^ 
There are about forty-two species enu- 
merated by Gmelin, separated into sec- 
tions acconling to the form of the lip. A. 
Lip cylindrical B. Lip square. N. bi- 
pustuiata is oval, bkck; shells with a 
red dot. It inhabits Europe and Ame- 
rica, and lives on carcases, meat, bacon, 
&c. 

NITRARIA, in botany, a genus of the 
Dodecandria Monogynia class and order. 
Natural order of Ficoid^x, Jussieu. Es- 
sential character : calyx five-cleft ; corol- 
la flve-petalled, with the petals arched at 
top : stamina fifteen or more ; drupe one- 
• seeded. There is but one species, viz. 
N.schoberi. Thick-leaved Nitraria. 

NITRATES, in chemistry, salts formed 
of the nitric acid, and alkalies, earths, 
&c. They possess the following proper- 
ties : soluble in water, and capable of 
crystallizing by cooling ; when heated to 
redness with combustible bodies, a vio- 
lent combustion and detonation is pro- 
duced : sulphuric acid disengages from 
them fumes which have the c^our of ni- 
trie acid : when heated with muriatic 
acid, oxymuriatic acid is driven off: they 
are decomposed by heat, and yield at first 
oxygen gas. There are twelve nitrates, 
of which the most important is the ni- 
trate of potash, or nitre : this salt, 
known also by the name of salt-petre, is 
produced naturally in considerable quan- 
tities, particularly in Egypt, and has been 
known from time immemorial. Roger 
Bacon mentions it under the name of ni- 
tre, in the thirteenth century. The im- 
portance of this substance tor the pur- 
poses of war has led chemists to seek 
the best means of preparing it^ especial- 
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\f «8 nature has not laid up laree maga- 
zines of it, as she has of other salts. It is 
now ascertained, that nothing more is 
necessary for the production of nitre than 
a basis of lime, heat, and an open, but 
not too free, communication with dry at- 
mospheric air. When these circum- 
stances combine, the acid is first formed, 
and afterwards the alkali. See Nitbic 
odd. 

NITRE. See Nitbatis. Nitre is 
found abundantly on the surface of the 
earth, in India, South America, South 
Afiica, and even in some parts of Snain. 
In Germany and France it is obtained by 
means of artificial nitre-beds. These 
consist of the refuse of animal and vege- 
table bodies, undergoing putrefaction, 
mixed with ^careous and other earths. 
It has been ascertained, that if oxygen 
gas be presented to azote at the instant of 
its disengagement, nitric acid is formed. 
This seems to explain the origin of the 
acid in these beds. The azote, disen- 
gaged from these putrefying animal sub- 
stances, combines with the oxygen of the 
air. The potash is probably furnished, 
partly at least, by the vegetables and the 
sou. The nitre is extracted from these 
beds, by lixiviating the earthy matters 
with water. This water, when sufficient- 
ly impregnated, is evaporated, and a 
brown-coloured salt obtained, known by 
the name of crude nitre. It consists of 
nitre, common salt, nitrate of lime, and 
various other salts. The foreigpfi salts are 
eiUier separated by repeated crystalliza- 
tions, or by washing the salt repeatedly 
with small quantities of water : for the 
foreign salts bein^ more soluble, are 
taken up first. Nitre, when slowly eva- 
porated, is obtained in six-sided prisms, 
terminated by six-sided pyramids; but 
for roost purposes it is preferred in an 
irregular mass, because in that state it 
contains less water. The specific gravity 
of nitre, as ascertained by Dr. Watson, is 
1.9. Its taste is sharp, bitterish, and 
cooling. It is very brittle. It is soluble 
in seven times its weight of water, at the 
temperature of 60*^ ; and in rather less 
than its own weight of boiling water. 
When exposed to a strong heat it melts, 
and conceals by coolin? into an opaque 
mass, which has been called mineraJ crys- 
tal. Whenever it melts, it be^ns to dis- 
enrage oxygen ; and, by keeping it in a 
red heat, about a third of its weirht of 
that gas may be obtuned : towards the 
end of the process azotic {^ is disengag- 
ed. If the heat be continued long enough 
the Mlt is completely decomposed, and 
pure potaah remains behind. It deto- 



nates more violently with combustible bo- 
dies than any of the other nitratea. When 
mixed with one-third part of its weight of 
charcoal, and thrown into a red-hot cru- 
cible, or when charcoal is thrown into 
red-hot nitre, detonation takes place, and 
oue of the most brilliant combustions that 
can be exhibited. The residuum is car- 
bonate of potash. A stiU more violent 
detonation takes place, if phosphorus is 
used instead of charcoal Nitre oxydizea 
all the metals at a red heat The compo- 
sition of nitre, according to Kirwan, i^ 
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Nitre furnishes all the nitric acid in all 
its states, employed either by chemists or 
artists : it is obtained by decomposing it 
by means of the sulphuric acid. When 
burnt with tartar, it yields a pure carbon- 
ate of potash. In the assaying of various 
ores it is indispensable, and is equally ne- 
cessary in the analysis of many vegetable 
and animal substances. But one of the 
roost important compounds, formed by 
means of^ nitre, is gunpowder, which has 
completely changed the modern art of 
war. The discoverer of this compound, 
and the person who first thought of ap- 
plying it to the purposes of war, are un- 
known. It is certain, however, that it 
was used in the fourteenth centui^. — 
From certain archives, quoted by Wieg- 
leb, it appears that cannons were employ- 
ed in Germany before the year 1373. No 
traces of it can be found in any European 
author, previous to the thirteenth centu- 
ry ; but it seems to have been known to 
the Cliinese long before that period. — 
There is reason to believe that cannons 
were used in the battle of Cressy, which 
was fought in 1346. They seem even to 
have been used three years earlier at the 
siege of Algearas; but before this time, 
they must have been known in Germany, 
as there is a piece of ordnance at Ambei^, 
on which is inscribed the year 1303. Ro- 
ger Bacon, who died in 1292, knew tlie 
properties of gunpowder : but it does 
not follow that he was acquainted with its 
application to fire-arms. See Guirrow- 
DEB. When three parts of nitre, two 
parts of potash, and one part of sulphur, 
all previously well dried, are mixed toge- 
ther in a warm mortar, the resulting com- 
pound is known by the name of fulminat- 
iDg powder. If a little of thii powder be 
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put into an iron ipoony and placed upon 
bumim^p coali» or held aboTe the flame of 
» candle, it gradui^y blackens, and 
at lagt melts. At that instant it explodes 
with a vevy violent report, and a strong 
impression is made upon the bottom of 
the spoon, as if it had been pressed 
down vtry violenUy. This sudden and 
violent combustion b occasioned by the 
ra{nd action of the sulphur on the nitre. 
By the application of the heat, the sul- 
phur and |>otash form a sniphuret, which 
IS combusbble at a lower heat probably 
than even sulphur. Sulphuratea hydro- 
gen gas, azotic gas, and perhaps also sul- 
phurous acid gas, are disengi^ed almost 
instantaneously. It is to the sudden ac- 
tion of these on the surrounding air that 
the report is to be ascribed. Its loudness 
evidentlr depends upon the combustion 
of the whole powder at the same instant, 
which is secured by the previous Aision 
that it undergoes ; whereas the grains of 
gunpowder iHim in succession. A, mix- 
ture of equal parts of tartar and nitre, 
deflagrated in a crucible, is known by the 
name of white flux. It is merely a mix- 
ture of carbonate of potash, with some 
pure potash. When two parts of tartar, 
and one of nitre, are deflagrated in this 
manner, the residuum is called black flux, 
from its colour. It is merely a mixture of 
charcoal and carbonate of potash. 

Nitre is much used in medicine, in fe- 
vers as a coohng remedy, and as a diu- 
retic in urinary aflections. It is employ- 
ed also in many aAs, as in dyeing ; and in 
domestic economy, fur the preservation 
of animal substances used for food. To 
these substances it imparts a red colour. 
See NiTBous acidi also Gukpowdxb. 

NITRIC add. The two principal con- 
stituent parts of our atmosphere, when in 
certian propK>rtion8» are capable, under 
particular circumstances, of combining 
chemically, into one of the most powerful 
acids, the nitric, which consists, according 
to Mr. Davy, of 70.5 of oxygen, and 29.5 
of azote, or nitrogen. If these gases be 
mixed in this proportion in a glass tube, 
about a Hne in diameter, over mercury, 
and a series of electric shocks be passed 
through them for some hours, they will 
form nitric acid ; or, if a solution of pot- 
ash be present with them, nitrate of pot- 
ash will be obtained. The constitution of 
this acid may be further proved, analjrti- 
cally, by driving it throus^ a red-hot por- 
celain tube, as thus it will be decomposed 
into oxygen and nitrogen gases. For all 
practical purposes, however, the nitric 
acid is obtained from nitrate of potash, 
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from which it is expefled by sttlphuric 
acid. 

Four parts of pure nitrate of potash, 
coarsely powdered, are to be put into a 
glass retort, and three parts of concen- 
trated sulphuric acid cautiously added, 
taking care to avoid the iumes that arise, 
which is best done by standing in a cur- 
rent of air, to convey them up the chim- 
ney. Join to the retort a tubulated re- 
ceiver of large capacity, with an adopter 
interposed, and lute the junctures with a 
mixture of pipe-clay, sifted sand and cut 
tow. In the tubulure fix with fat lute a 
glass tube, terminating in another large 
receiver, in which is a small quantity of 
water; and if you wish to coOect the 
saseous products, let a bent glass tube 
from this receiver communicate with a 
pneumatic trough. Apply heat to the re- 
ceiver by means of a sand bath. The first 
product that passes into the receiver is 
generally red and fuming; but the ap- 
pearances gradually diminish, till the acid 
comes over pale, and even colourless, if 
the materials used were clean- After 
this it a^n becomes more and more red 
and fuming, till the end of the operation ; 
and the whole mingled together will be 
of a yellow or orange colour. 

In the Urge way, and for the purposes 
of the arts, extremely thick cast iron or 
earthen retorts are usually employed, to 
which an earthen head is adapted, and 
connected with a range of proper con- 
densers. The strength of the acid too is 
varied, by putting more or less water in 
the receivers. The nitric acid thus made 
generally contains sulphuric acid, and also 
muriatic, from the impurity of the nitrate 
employed. If the former, a solution of 
nitrate of baiytes will occasion a white 
precipitate : if the latter, nitrate of silver 
will render it milky. The sulphuric acid 
may be separated by a second distillation 
from very pure nitre, equal in weight to 
an eighth of that originally emploved ; or 
by precipitaUng with nitrate of barytes, 
decanting the clear liquid, and distilling 
it The muriatic acid may be separatea 
by proceeding in the same way with ni- 
trate of silver, or with litharge, decanting 
the clear liquor, and redistilling it, leav- 
ing an eighth or tenth part in the retort 
The acid for the last process should be 
condensed as much as possible, and the 
redistillation conducted very slowly ; and 
if it be stopped, when half is come over, 
beautiful cnrstals of muriate of lead will 
be obtainecl on cooling the remainder, if 
litharge be used, as M . Steinacher informs 
us ; who also adds, that the vessels should 

B 
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1)o QMde to fit tifht by grinding, as any 
lute is liable to contaniinate the product 

As this acid still holds in solutioii more 
or less nitrous gas, it is not, ia fact, nitric 
acid, but a kind of nitrous : it is therefore 
necessary to put it into a retort, to which 
a receiver is added, the two vessels not 
being luted, but merely joined by paper ; 
and to apply a very gentle heat for several 
hours, changing the receiver as soon as it 
is filled with red vapours. The nitroua 
gas will thus be e];pelled, and the nitric 
acid will remain in the retort, as limpid 
and colourless as water. It should be 
kept in a bottle secluded from the light, 
otherwise it will lose part of its oxygen. 

The strongest acid that Ur. Kirwau 
could procure at 60^ was 1.5543, which 
by his calculation contained .7354 of real 
acid ; but Rouelle professes to have ob- 
tained it of 1.583. It is observable, that, 
on comparing the tables of Kirwan and 
Bavy, the aeriform acid appears to con- 
tain a considerable portion of water more 
than that which ia combined with soda to 
form the nitrate. 

Nitric acid should be of the specific 
gravity of 1.5, or a little more, and co- 
lourless. It boils at 248^ and may be dis- 
tilled without any essential alteration. 
Exposed to the air, it absorbs moisture. 
If two parts be suddenly diluted with one 
of water, the temperature will rise to 
about 112^ i but the addition of more wa- 
ter to this diluted acid will lower its tem- 
perature. It retains its oxygen with little 
force, so that it is decomposed by all com- 
bustible bodies. Brought into contact 
with hydrogen gas at a high temperature, 
a violent detonation ensues, so that this 
must not be doue without great caution. 
It inflames volatile oils, such as those of 
turpentine and cloves, when suddenly 
poured on them : but to perform this ex- 
periment with safety, the acid must be 
poured out of a botUe tied to the end of 
a long stick, otlierwise the operator's 
face and eyes will be greatly endangered. 
If it be poured on perfectly dry charcoal 
powder, it excites combustion, with the 
emission of copious fumes. By boiling it 
with sulphur it is decomposed, and its 
oxygen, uniting with the sulphur, forms 
sulphuric acid. Chemists in general agree, 
that it acta very powerfully on almost all 
the meUls : But Baume has asserted, that 
it will not dissolve tin ; and Dr. Wood- 
housc of Pennsylvania affirms, that in a 
highly concentrated and pure state it acts 
not at all on silver, copper* or tin, though 
with the addition of a Uttle water its ac- 
tion on them is very powerful. He does 



not roentton the specific gravity of ih'ut 
acid : he only says, that it was prepared 
by first expelling the water of crystaiiiza- 
tion from nitre by heat, and then decom- 
posite this nitre by means of strong sul- 
phuric acid. 

The nitric acid is of considerable use 
in the arts. It is employed for etching 
on copper, as a solvent of tin, to form 
with that metal a mordant for some of the 
finest dies ; in metallurgy and assaying : 
in various chemical processes, on account 
of the facility with which it parts with 
oxygen and dissolves metals; in medi- 
cine as a tonic, and as a substitute for 
mercurial preparations in syphilis and af- 
fections of the liver ; as also in the form 
of vapour, to destroy contagion. For the 
purposes of the arts it is commonly used 
la a diluted state, and contaminated with 
the sulphuric and muriatic acids, by the 
name of aqua fortis. This is generally 
prepared bv mixing common nitre with an 
equal weignt of sulphate of iron, and half 
its weight of the same sulphate calcined, 
and distilling the mixture : or by mixing 
nitre with twice its weight of dry pow- 
dered clay, and distilling in a rcverbera- 
tory furnace. Two kinds are fouod in the 
shops, one called double aqua fortis, 
which is about half the strength of nitric 
acid; the other simply aqua fortis, which 
is half the strength of the double. 

A compound made by mixing two parts 
of the nitric acid with one of munatic, 
known formerly by the name of aqua re- 
gia, and now by toat of nitro-muriatic 
acid, has the property of dissolving gold 
andpladna. On mixing the two acids^ 
heat is given out, an effervescence takes 
place, oxygenated muriatic acid gas ia 
evolved, and the mixture acquires an 
orange colour. Thb is likewise made by 
adding gradually to an ounce of powder- 
ed muriate of ammonia, four ounces of 
double aqua fortis, and keeping the mix- 
ture in a sand-heat till the salt is dtsAolred ; 
taking care to avoid the fumes, as the ves- 
sel must be left open : or by distilling 
nitric acid with an eaual weight, or rather 
more, of common salt. 

With the different bases the nitric acid 
forms nitrates. 

The nitrate of barytes, when perfectly 
pure, is in regular octaedral crystals, 
though it is sometimes obtained in small 
shining scales. It may be prepared bj 
uniting barytes directly with nitric acid, 
or by decomposing the carbonate of sul- 
phuret of barytes with this acid. Ex- 
posed to heat it decrepitates, and at length 
gives out its acid» which is decomposeid; 
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but if the heat be ur|^ too far, tbe ba- 
rytea it apt to vitrify with the earth of the 
crucible. It is sohible in 12 parts of cold, 
and 3 or 4 of boiting* water. It is said to 
exist in some mineral waters. 

The nitrate of potash, is the salt well 
known by the name of nitre, or salt, 
petre. It is found ready formed in the 
East Indies, in Spain, in the kingdom of 
Naples, and elsewhere, in conmderable 
quantities; but nitrate of lime is still 
more abundant. Far the greater part of 
the nitrate made use of is produced by a 
combination of circumstances which tend 
to compose and condense nitric acid. This 
acid appears to be produced in all situa- 
tions, where animal matters are com- 
pletely decomposed with access of air, 
and of proper substances with which it 
can readily 'combine. Grounds frequent- 
ly trodden by cattle, and impregnated 
with their excrements, or the walls of in- 
habited pbces where putrid animal va- 
pours abound, such as slaughter-houses, 
drains, or the like, afford nitre by long 
exposure to the air. Artificial nitre bec& 
are made, by an attention to tlie circum- 
stances in which this s^t is produced by 
nature. Dry ditches are dug, and corbr- 
ed with sheds, open at the sides, to keep 
off the rain : these are 6Iled with animal 
substances, such as dung, or other excre- 
ments, with the remains of vegetables, 
and old mortar, or other loose calcareous 
earth; this substance being found to be 
the best and most convenient receptacle 
for the acid to combine with. Occasional 
watering, and turning up from time to 
time, are necessary, to accelerate the 
process, and increase the surfaces to 
which the air may apply ; but too much 
moisture is hurtful. When a certain por- 
tion of nitrate is formed, the process ap- 
pears to go on more quickly : but a cer- 
tain quantity stops it altogether, and after 
this cessation, the materials will go on to 
furnish more, if what is formed be ex- 
tracted by lixiviation. After a succes- 
sion of nnanv months, more or less, ac- 
cording to tfie management of the opera- 
tion, in which the action of a regular 
current of fresh air is of the greatest 
importance, nitre is found in the mass. 
If tlie beds contained much vegetable 
matter, a considerable portion of the 
nitrous salt will be common saltpetre ; 
but, if otherwise, the acid will, for the 
most part, be combined with the calcare- 
ous earth. 

To extract the saltpetre from the mass 
of earthy mattter, a number of large casks 
are prepared, with a cock at the bottom 



of eadi, and a quantity of straw witiim 
to prevent its being stopped up. Into 
these the matter is put, together with 
wood-ashes, either strewed at top, or add- 
ed during the filling. Boiling water Is 
then poured on, and suffered to stand for 
some time ; after which it is drawn oflT, 
and other water added in the some man- 
ner, as long an any saline matter can be 
thus extracted. The weak brine is heat- 
ed, and passed through other tubs, until 
it becomes of considerable strength. It 
is then carried to the boiler, and contains 
nitre and other salts ; the chief of which 
is common culinary salt, and sometimes 
muriate of magnesia. 

It is the property of nitre to be much 
more soluble in hot than cold water ; but 
common salt is very nearly as soluble in 
cold as in hot water. Whenever, there- 
fore, the evaporation is carried by boiling 
to a certain point, much of the common 
salt will fall to the boUom, for want of 
water to hold it in solution, though the 
nitre will remain suspended by virtue of 
the heat The common salt thus sepa- 
rated is taken out with a perforated la- 
dle, and a small quantity of the fluid is 
cooled, from time to time, that its con- 
centration may be known by the nitre 
which chrystallizes in it. When the fluid is 
sufficiently evaporated, it is taken out 
and cooled, and g^at part of the nitre 
separates in crystal : while the remaining 
common salt continues dissolved, be- 
, cause equally soluble in cold and in hot 
water. Subsequent evaporation of the 
residue will separate more nitre in the 
same manner. 

This nitre, which is called nitre of the 
first boiling, contains some common salt ; 
from which it may be purified by solution 
in a small quantity of water, and subse- 
quent evaporation ; for the crystals thus 
obtained are much less contaminated with 
common salt than before; because the 
proportion of water is so much larger 
with respect to the small quantity con- 
tained by the nitre, that very little of it 
will crystallize. For nice purposes, the 
solution and crystallization of nitre are re- 
peated four times. The crystals of nitre 
are usually of the form of six-sided flat- 
tened prisms, with diedral summits. Its 
taste is penetrating; but the cold pro- 
duced, by placing the salt to dissolve in 
the mouth, is such as to predominate over 
the real taste at first Seven parts of 
•water dissolve two of nitre, at the tem- 
perature of sixty degrees; but boiling 
water dissolves its own weight One 
hundred parts of alcohol, at a heat of one 
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handred andseventy^z degrees, dissolve 
only 2.9. 

On being exposed to a gentle heat 
nitre fuses ; and in this state being pour- 
ed into moulds, so as to form little round 
cakes, or balls, it is called sal prunella, or 
crystal mineral. This at least is the way 
in which this salt is now usually prepar- 
ed, conformably to the directions of Boer- 
haave ; though in most dispensatories a 
twenty-fourth part of sulphur was direct- 
ed to be deflagrated on the nitre, before 
it was poured out. This salt should not 
be left on the fire after it has entered in- 
to fusion, otherwise it will be converted 
into a nitrate of potash. If the heat be in- 
creased to redness, the acid itself is de- 
composed, and a considerable quantity of 
tolerably pure oxygen gas is evolved, 
succeeded by nitrogen. 

This saltpowerfullv promotes the com- 
bustion of inflammable substances. Two 
or three partsmixed with one of charcoal, 
and set on fire, bum rapidly ; azote and 
carbonic acid gas are given out, and a 
small portion of the latter is retained by 
the alkaline residuum, which was former- 
ly called clyssus of nitre. Three parts 
of nitre, two of subcarbonate of potash 
and one of milphur, mixed together in a 
warm mortar, form the fulminating pow- 
der ; a small Quantity of which, laid on a 
fire shovel and held over the fire till it 
be|;insto melt,ex]}lodes with a loud sharp 
noise. Mixed with sulphur and char- 
coal, it forms gunpowder. See Guirpow- 
Dxa. 

Three parts of nitre, one of sulphur, 
and one of fine saw-dust, well mixed, 
constitute what is called the powder of 
fusion. If a bit of base copper be folded 
up and covered with this powder in 
a walnut shell, and the powder be set on 
fire with a lighted paper, it will deto- 
nate rapidly, and fuse the metal into a 
globule of sulphuret. Without burning the 
shell. 

If nitrate of potash be heated in 9^ re- 
tort, with half its weight of solid phospho- 
ric or boracic acid, as soon as this acid 
begins to enter into fusion, it combines 
witD the potash, and the nitric acid is ex- 
pelled, accompanied with a small portion 
of oxygen gas and nitric oxide. 

Silex, alumine, and bary tea, decompose 
this salt in a high temperature by uniting 
with its base, as was observed when 
speaking of aqua fortis. The alumine 
will effect this, even after it has been 
made into pottery. 

The uses of nitre are various. Beside 
those already indicated, it enters Into the 



composition of fluxes, and is extenrivelf 
employed in metallurgy ; it serves to pro- 
mote the combustion of sulphur in fahri- 
cating^ its acid ; it is used in the art of dy- 
ing ; it is added to common salt for pre- 
serving meat, to which it gives a red hue ; 
it is an mgredient in some fngorific mix- 
tures ; and it is prescribed in medicine, 
as cooling, febrifuge, and diuretic, and 
some have recommended it, mixed with 
vinegar, as a very powerful remedy for 
the sea scurvy. 

Nitrate of soda, formerly called cubic 
or quadrangular nitre, approaches in its 
properties the nitrate of potash ; but dif- 
fers from it in being somewhat more so- 
luble in cold water, though less in hot, 
which takes up little more than its own 
weight : in being inclined to attract mois- 
ture from the atmosphere ; «nd in crys- 
tallizing in rhombs, or riiomboidal prisms. 
It may be prepared by saturating soda 
with the nitric acid, by precipitating ni- 
tric solutions of the metals, or otthe earths, 
except barytes, by soda; by lixiviating 
and crystallizing the residuum of common 
salt, distilled with three-fourths its weight 
of nitric acid ; or by saturating the mo- 
ther waters of nitre with soda instead of 
potash. 

This salt has been conridered as 
useless ; but professor Proust sap, that 
five parts of it with one of charcoal 
and one of sulphur, will bum three 
times as long as common powder, so as to 
form an economical composition for fire- 
works. 

Nitrate of strontian may be obtained in 
the same manner as that of baivtes, with 
which it ag^es in the shape of its ciys- 
tals, and most of its properties. It is 
much more soluble, however, requiring 
but four or five parts of water according 
to Vauquelin, and only an ecjual weight 
according to Mr. Henry. Boiling water 
dissolves nearly twice as much as cold. 
Applied to the wick of a candle, or add- 
ed to burning alcohol, it gives a deep red 
colour to the flame. On this account it 
might be useful, perhaps, in the art of 
pyrotechny. 

Nitrate of lime, the calcareous nitre of 
old writers, abounds in the mortar of 
old buildings, particularly those that have 
been much exposed to animal effluvia, or 

E recesses in which azote is set free, 
[ence it abounds in nitre beds, as was 
observed when treating of the nitrate of 
potash. It may also be prepared artifi- 
cially, by pouring dilute nitric acid on 
carbonate of lime. If the solution be 
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boiled down toasTmpjrconastence, and 
exposed in a cool place, it crystallizes in 
lon^ ptisins, resembling bundles of nee 
dies diTerging from a centre. These are 
soluble, according to Henry, in an equal 
weight of boifing water, and twice their 
weight of cold ; soon deliquesce on ex- 
posure to the air; and are decomposed 
at a red heat Fourcroy says, that cold 
water dissdresfour times its weight, and 
that its own water of ciystallization is suf- 
ficient to dissolve it at a boiling heat. It is 
likewise soluble in less than its weight of 
alcohol. By evaporating the aqueous so- 
lution to dryness, continuing the heat till 
the nitrate fuses, keeping it in this state 
five or ten minutes, and then pouring it 
into an iron pot previously heated, we 
obtain Baldwin^s phosphorus. This, which 
is, perhaps, more properly nitrate of lime, 
being broken to pieces, and kept in a 
phialcloselv stopped, will emit a beauti- 
ful white light in the dark, after having 
been exposed some time to the rays of 
the son. At present no use is made 
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All these are completely delic^uescent, 
but they difier a little in solubility. Al- 
cohol at 176^ dissolves nearly 90.9 of its 
own weight. 

The chief use of this salt is for afford- 
ing nitrous oxide on being decomposed 
by heat See nitrous oxide under the 
art Gas. 

Nitrate of magnesia, magnesian nitre, 
crystallizes in four-sided rhomboidal 
prisms, with oblique or truncated sum- 
mits, and sometimes in bundles of small 
needles. Its taste is bitter, and very si- 
milar to that of nitrate of lime, but less 
pungent. It is fusible, and decomposable 
by heat, giving out first a little oxygen g^ 
then nitrous oxide, and lastly nitric acid. 
It deliquesces slowly. It is soluble in an 
equal weight of cold water, and in but lit- 
tle more hot, so that it is scarcely crvstal- 
lizable but by spontaneous evaporation. 

The two preceding species aro capable 
of combining into a triple salt, an ammo- 
niaco-ma^nesian nitrate, either by uniting 
the two in solution, or by a partial de- 
composition of either by means of the 
base of the other. This is slightly inflam- 
mable when suddenly heated : and by a 
lower hesEt is decomposed, giving out oxy- 
gen, azote, more water than it contained, 
nitrooa oxide, and nitric acid. The resi- 



of this salt, except for drying some of 
the gases by attracting their moisture; 
but it might be employed instead of the 
nitrate of potash for manufacturing aqua- 
fortis. 

The nitrate of ammonia possesses the 
property of exploding, and being totally 
decomposed, at the temperature of 600^ : 
whence it acquired the name of nitrum 
flammans. The readiest mode of prepar- 
ing it is, by adding carbonate of ammonia 
to dilute nitric acid till saturation takes 
place. If this solution be evaporated in 
a heat between 70° and 100<>, and the eva- 
poration not carried too far, it crystalli- 
zes in hexaedral prisms, terminating in 
very acute pyramids; if the heat rise to 
212^, it will afford, on cooling, long fibrous 
silky crystals : if the evaporation be car- 
ried so fiu*, as for the salt to concrete im- 
mediately on a glass rod by cooling, it will 
form a compact mass. According to Mr. 
Davy, these differ but little fix)m each 
other, except in the water they contain, 
their component parts being as follows : 

CI8.47 ri2.1 

ammonia<19.3>.water'{ 8.2 

(.19.85 C 5.7 

duum is pure magnesia. It is disposed 
to attract moisture from the air, but is 
much less deliquescent than either of the 
salts that compose it: and reouires ele- 
ven parts of water at 60° to dissolve it. 
Boiling water takes up more, so that it 
will crystallize by cooling. It consists of 
78 parts of nitrate of magnesia and 22 of 
nitrate of ammonia. 

From the activity of the nitric acid as 
a solvent of earths in analyzation, the ni- 
trate of glucine is better known than any 
other of the salts of Uiis new earth. Its 
form is either pulverulent, or a tenacious 
or ductile mass. Its taste is at first sac- 
charine, and i^erward astringent. It 
grows soft by exposure to heat, soon 
melts, its acid is decomposed into oxvgen 
and azote, and its base alone is \eh be - 
hind. It is very soluble and very deli- 
quescent 

Nitrate, or rather supernitrate of alu- 
mine crystallizes, though with difficulty, 
in thin, soft, pliable flakes. It is of aa 
austero and acid taste, and reddens blue 
vegetable colours. It may be formed by 
dissolving in diluted nitric acid, with the 
assistance of heat, fresh precipitated alu- 
mine,^well washed, but not dried. It is 
deliquescent, and soluble in a vety small 
portion of water. Alcohol dissolves ila 
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own weight. It is easily decomposed by 
heat. 

Nitrate of zircone was first discovered 
by Kiaproth, and has since been examin- 
ed by Giiyton-Morveati and Vauquelin. 
Its crystals are small, capillary, silky 
needles. Itstaste is astringent. It is easi- 
ly decomposed by fire, very soluble in 
water, ana deliquescent. It may be pre- 
pared by dissolving zircone in strong ni- 
tric acid; but,, like the preceding spe- 
cies, the acid is always in excess. 

Nitrate of ittria may be prepared in a 
similar manner. Its taste is sweetish, 
and astringent. It is scarcely to be ob- 
tained in crystals ; and if it be evaporated 
by too strong a heat, the salt becomes 
soft like honey, and on cooling concretes 
into a stony mass. Exposed to the air it 
deliquesces. 

NITRITES. Though these salts are 
composed of nitrous acid and certain 
bases, yet the only way of obtaining them 
is by exposing a nitrate to a pretty strong 
heat, till a quantity of the oxygen gas is 
disengaged from it: what remains is a 
nitrate. These salts have never been mi- 
nutely examined i but it is inferred, from 
the experiments that have been made, 
that they are, in general, deliquescent, 
very soluble in water, decomposable by 
heat, and by exposure to the air they are 
gndually converted into nitrates by ab- 
sorbing oxygen. 

NITROGEN. See Atmosphibi ; also 
Gas. 

NITROUS add. It has already been 
observed, that there is no such tiling, pro- 
perly speaking, as nitrous acid, or the 
nitric base acidified with a minimum dose 
of oxygen; but that the nitric acid is 
capable of absorbing various portions of 
nitric oxide, with which it parts very rea- 
dily, so that, when in considerable quanti- 
ty, it gives it out in the ordinary state of 
tne air, on mixing with which it assumes 
the appearance of a very red vapour. 
Hence it was formerly called fuming ni- 
trous acid. It appears, however, to be 
capable of combining with some at least 
of the salifiable bases, so as to form a dis- 
tinct genus of salts, that may be termed 
nitrites. But these cannot be formed by 
a direct union of their component parts ; 
beingobtunable only by exposing a nitrate 
to a high temperature, which expeb a 
portion of its oxgen in the state of gas, 
and leaves the remainder in the state of 
a nitrite, if the heat be not ui^ed so far, 
or continued so long, as to effect a com- 
plete decomposition of the salt. In this 
way the nitrates of potash and soda may 



be obtained and perhaps those of baxytes, 
strontian. lime and magnesia The ni- 
trites are particularly characterized by be- 
ing decomp(jsable by all the acids, cxcef>t 
the carbonic, even by the nitric acid it- 
self, all of which expel from it nitrous 
acid. We are little acquainted with any 
one except that of potash, which attracts 
moisture from the air, changes blue ve- 
getable colours to green, is sometimes 
acrid to the taste, and when powdered 
emits a smell of nitric oxide. 

Nitrous oxide. See Gas. 

NOBILITY, a quality that ennobles and 
raises a person possessed of it above the 
rank of a commoner. The origin o€ 
nobihty in EUirope is by some referred to 
the iioths ; who, after they had seized a 
part of Europe, rewarded their captains 
with titles of honour to distinguish them 
from the common people. In Britain the 
term nobility is restrained to degrees of 
dignity above knighthood ; but every 
where else nobility and gentiUty are the 
same. The British nobility consists only 
of five degrees, viz. that of a duke, mar- 
quis, earl or count, viscount, and baron, 
each of which see under their proper ar- 
ticles. In Britain tliesc titles are only con- 
ferred by the King, and that by patent, 
in virtue of which it becomes hereditary. 
The privileges of the nobility are verj- 
considerable ; they are all esteemed the 
Kind's hereditary counsellors, and are 
privileged from all arrests, unless for 
treason, felony, breach of peace, condem- 
nation in parliament, and contempt of the 
King. They enjoy their seats in the House 
of Peers by descent, and no act ol parlia- 
ment can pass without their concurrence : 
they are tne supreme court of judicature, 
and even in criiuinal cases give their ver- 
dict upon their honour, without being put 
to their oath. In their absence they are 
allowed a proxy to vote for them, and in 
all places of trust are permitted to consti- 
tute deputies, by reason of the necessity 
the law supposes them under of attending 
the King's person ; but no peer is to go 
out of the kingdom without the King's 
leave, and when tliat is granted, he is to 
return with the King's writ, or forfieit 
goods and chattels. 

NOBLE, a money of account, contain- 
ing SIX shilUngs and eight-pence. The 
noble was anciently a real coin, struck in 
the reign of Edward !U. and then called 
the penny of gold ; but it was afterwards 
called a rose noble, from its being stamp- 
ed with a rose. 

NOCTURNAL, something relating to 
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the nigbt. In contradistinctioii to dinr- 
aal. 

NecTumiTAL arcth in astronomy, the 
arch of a circle described by the lun, or 
a star, in the night. 

NocnrBWAL, scmi^ arch of the tim, is that 
portion of a circle be passes over be- 
tween the lower part of our meridian and 
the point of the horizon, wherein he 
arises ; op between the point of the hori- 
zon, wherein he sets, and the lower part 
of our meridian. 

NocTimNAL, or Nocttbitabium, an in- 
strument chiefly used at sea, to take the 
altitude or depression of some stars 
about the pole, in order to find the lati- 
tude and hour of the ni^t. Some noc- 
turnals are hemispheres, or planispheres, 
on the plane of the equinoctial. Those 
commonly in use among seamen are two ; 
the one adapted to the polar star, and the 
first to the guards of the little bear; the 
other to the pole-star, and the pointers 
of the great bear. 

This instrument consists of two circu- 
lar plates applied to each other. The 
greater, which has a hiiudle to hold the 
m8trument,is about two inches and a half 
diameter, and is divided into twelve 
parts, agreeing to the twelve months, and 
each month subdivided into every fifth 
day ; and so 93 that tlie middle of the han- 
dle corresponds to that day of the year 
wherein the star, here regarded, has the 
same right ascension with the sun. If the 
instrument be fitted for two stars the 
handle is made moveable. The upper 
left circle is divided into twenty-four 
equal parts, for the twenty -four hours of 
the day, and each hour subdivided into 
quarters. These , twenty-four hours are 
noted by twenty-four teeth, to be told in 
the night. Those at the hours twelve 
are distinguished by their length. In the 
centre of the two circular plates is ad- 
justed a long index, moveable upon the 
upper plate. And the three pieces, viz. 
the two circles and index, are joined by 
a rivet, which is pierced through the cen- 
tre with a hole, through which the star is 
to be observed 

" To use the Nocturnal," turn the up- 
per plate till the long tooth, marked 
twelve, be against the day of the month 
en the under plate : then, bringing the 
rastrament near the eye, suspend it by 
the handle, with the plane nearly parallel 
to the equinoctial ; and viewing the pole- 
ftar through the lM>le of the centre, turn 
the mdex i^>out, till, by the edge coming 
from the centre, you see the bright star 
or guard oi' the little bear (if the instru- 
■lent be fitted to that star): then that 



tooth to the upper circle, under the edgr 
of the index, is at the hour of the night 
on the edge of the hour circle ; which 
may be known without a light, by count- 
ing the teeth from the longest, which is 
for the hour twelve. 

NODE, in surgery, a tumour arising on 
the bones, and usually proceeding from 
some venereal cause; being much the 
same with what is otherwise called exos- 
tosis. 

NODES, in astronomy, the two points 
wherein the orbit of a' planet intersects 
the ecHptic, whereof the node, where the 
planet ascends northwards, above the 
plane of the ecliptic, is called the as- 
cending node, the northward node, and 
the head of the Dragon, and is marked 
thus JX ; the other node, where the pla- 
net descends to the south, is called the 
descending node, the southward node, or 
the Dragon's tail, marked thus ^ . 

The hne wherein the two circles inter- 
sect, is called the line of nodes. It ap- 
pears from observation, that the line of 
the nodes of all the planets constantly 
changes its place, and shifts its situation 
from east to west, contrary to the order 
of the sig^s; and that the line of the 
moon's nodes, by a retrograde motion, 
finishes its oirculatlon in the compass of 
nineteen years ; after which time either 
of the nodes, havinp^ receded from any 
point of the ecliptic, returns to the 
same again ; and wnen the moon is in the 
node, she is also seen in the ecliptic. 
If the line of nodes were immoveable^ 
that is, if it had no other motion than that 
whereby it is carried round the sun, it 
would idways look to the same point of 
the ecliptic, or would keep parallel to it- 
self, as the axis of the eartn does. 

From what has been said, it is evident 
that the moon can never be observed 
precisely in the ecliptic but twice in 
every period, that is, when she enters 
the nodes. When she is at her greatest 
distance from the nodes, viz, in the points, 
she is said to be in her limits. The 
moon must be in or near one of the 
nodes, when there is an eclipse of the son 
or moon. 

NOLANA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Asperifblex or Luridae. 
Borragineae, Jussieu. Essential charac- 
ter : corolla bell-shaped : style among the 
germs; seeds five, berried, two-celled. 
There is but one species, vix, N. protras- 
tra, traiTuig nolana. 

NOLLE proteqtU, is used where the 
plaintiff wiU proceed no fiirther in his 
action, and may be as well before as alter 
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a verdict, and is stronger against the 
plaintiflP than a nonsuit, which is only a 
default in appearance ; but this is a Vo- 
luntary acknowledgement that he has no 
cause of action. In criminal cases it can 
only be entered by the Attorney Gene- 
ral. 

NOLLET, (JoHir Avthoitt,) in biogra- 
phy, a French ecclesiastic and celebrat- 
ed natural philosopher in the eighteenth 
century, was born at Pimpr^, in the dio- 
cese or Noyon, in the year 1700. His 
parents, who were persons of reputable 
character, though of humble fortunes, as 
they could not make him wealthy, deter- 
mined to bestow on him the advantages of 
a good education. With this view they 
sent him to the college of Clermont in 
the Beauvoisin, and aiterwards to Beau- 
vais, where he laid a good foundation of 
grammar learning, which encouraged 
them to send him to Paris, in order to go 
through a course of philosophy at that 
university. It was their wish that he 
should embrace the ecclesiastical profes- 
sion, and young NoUet adopted without 
repuf^nance the choice which they made 
for him. From a very early age he had 
shewn a taste for the study of natural 
philosophy, which had not yet become 
his ruling passion; he was, therefore, 
enabled to check himself in a pursuit, 
which was likely to interfere with the 
studies more appropriate to his destined 
character, and gave himself up entirely 
to the study of scholastic theology. Hav- 
ing completed his academical course, 
and passed with reputation through the 
usual examinations»in 1728 he was admit- 
ted to deacon's orders, and soon became 
m licensed preacher. This new occupa- 
tion, however, did not wholly divert his 
attention from the subjects of his early 
inquiries, and they insensibly claimed 
more and more of his time. At length 
his inclination for the sciences became 
irresistible, and he gave himself up to 
the study of natural philosophy, with an 
ardour to which the kind of privation in 
which he had so long lived gave augment- 
ed force. It was now his good fortune to 
become known to M. du Fay and M. 
Reaumur, and under their instructions 
his talents were rapidly developed. By 
the former he was received as an associ- 
ate in his electrical researches ; and the 
latter resigned to him his laboratory. He 
was also received into a Society of Arts» 
established at Paris under the protection 
of the Count de Clermont. In the year 
1734, he accompanied M. D. du Fay, du 
Hamel, and de Jussieu, on a visit to Eng- 
land, where he had the honour of being 



admitted a foreign member of the Rovd 
Society, and he profited so well of this 
visit, as to institute a friendly and literary 
correspondence with some of the most 
celebrated men in this country. Two 
vears afterwards he made a tour to Hol- 
land, where he formed an intimate con- 
nection with s'Gravesande and Musschen- 
broek. Upon his return to Paris, he re- 
sumed a course of experimental philoso- 
phy, which he commenced in 1735, and 
which he continued to the year 1760. 
These courses of experimentid physica 
P^ve rise to the adoption of similar plans 
m other branches of science, such as che- 
mistry, anatomy, natural histoiy. Sic. 

In the year 1738, the Count de Maure- 
pas prevailed upon Cardinal Fleury to es- 
tablish a public professorship of experi- 
mental philosophy at Paris, and the Abb^ 
NoUet was the first person who received 
the appointment During the follow- 
ing year, the Royal Academy of Sciences 
appointed him adjunct mechanician to 
that body ; and in 1742 he was admitted 
an associate. In the year 1739, the King 
of Sardinia being desirons of establishing 
a professorship of Physics at Turin, gave 
an inviution to the Ahb6 NoUet to per- 
form a course of experimental philoso- 
phy before the Royal Family, with which 
he complied. From Turin he took a 
tour to Italy, where he collected some 
good observations concerning the natural 
history of the countiy. In Uie year 1744, 
he had the honour of being called to Ver- 
sailles, to give lessons in natural philoso- 
phy to the Dauphin, at which the Ring 
and royal family were frequently present. 
By the excellence and amiableness of his 
personal character, as well as by his sci- 
entific talents, he recommendecl himself 
to the confidence of his illustrious pupil, 
who continued as long as he lived to ex- 
press the greatest esteem for our philoso- 
pher. It is to be lamented that his libe- 
rality did not {irompt him to better the 
mediocrity of his tutor's fortune. In the 
year 1749, the Abb6 NoUet took a second 
journey into Italy, whence wonderful ac- 
counts had been circulated throughout 
Europe, of the communication of medi- 
cinal virtues by electricity, which seem- 
ed to be supported by numerous well- 
attested facts. To examine into these 
facts, and to be assured of their truth or 
fallacy was one grand motive with our 
author in passing the Alps at this time, 
and in visiting the gentlemen who had 
published any accounts of those experi- ■ 
ments. But though be enga^d them to 
repeat their experiments in his pretence, 
and upon himself and though he made 
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k his business to get all the infomuitioQ 
which he could concerning them» be was 
soon conrinccd that the pretended facts 
were deceptions or exaggerations, and 
that no method had been discovered, by 
means of which the power of medicine 
coald by electricity be made to insinuate 
itself into the human body. But these 
wonders were not the only objects which 
engaged our Abba's attention in tbis risit 
to It^y : for his inquiries were extended 
to all the branches of natural philosophy, 
the arts, agriculture, kc. On his return 
to France, through Turin, the king of 
Sardinia made him an offer of the order 
of St Maurice, which he thought it his 
duty to decline, not having the permis- 
sion of his own sovereign for accepting 
it. In the year 1753, the king esublish- 
ed a professorship of experimental philo- 
sophy at the Royal College at Navarre, 
and nominated the Abb6 Nollet to fill that 
post. In the year 1757, the King bestow- 
ed on him the brevet of master of natural 
philosophy and natural history to the 
younger branches of the royal family of 
France ; and in the same year appointed 
him professor of natural philosophy to 
the schools of artillery and engineers. 
Soon after this last preferment, he was 
received a pensionaiy of the Royal Aca^ 
demy of Sciences. This celebrated and 
laborious natural philosopher died in 
1770, in the seventieth year of bis age, 
jegretted by the enlightened public, as 
well as the numerous friends, whose at- 
tachraent he had secured by the amiable- 
ness of his manners and the goodness of 
his heart; and more especially renetted 
byhispoorrelationsy to whose relief and 
comfort he always paid the most affec- 
tionate attention. Besides the Royal So- 
ciety of London, and the Royal Academy 
of Sciences at Paris, he was a member of 
the Institute of Bologna, the Academy of 
Sciences at Erfurt, and other philosophi- 
cal societies and academies. 

In addition to a multitude of papers in- 
serted in the different volumes of the 
** Memoirs of the Academy of Sciences,*' 
from the year 1740 to the year 1767, both 
inclunve, the Abb^ Nollet was the author 
of ** Lessons on Experimental PhUoso- 
phy*** in six volumes 12mo. *' A Collec- 
tion of Letters on Electricity,'* 1753, in 
three volaraes, 12mo. " Enquiries into 
the particular Causes of Electric Pheno- 
mena," 13mo. and ** The Art of making 
Philoaophical Experiroents," in three vo- 
iamcs, l3mo. From the articles just enu- 
iBerated, as well as an anecdote abeady 
reUaed in hit life, it appears that Abb^ 

VOL. nc. 



Nollet paid particular attention to the 
study ot electricity ; and it must be ac- 
knowledged, notwithstanding the mis- 
takes which he fell into upon the subject, 
that his indefotigable industry and curious 
experiments contributed materially to the 
improvement of that science. The theory 
of Affluences and Effluence of this philo- 
sopher, which gained considerable atten- 
tion in his time, may be seen in Priestley's 
Electricity. 

HO man's land, a space in midships, be- 
tween the after-part of the belfry and the 
fore-part of a boat, when she is stowed 
upon the booms, as in a deep waisted 
vessel. These booms are laid upon the 
forecastle nearly to the quarter-deck* 
where their after-ends are usually sustain- 
ed by a frame, called the gallows, which 
consists of two strong posts, about six feet 
high, with a cross piece reaching from 
one to the other thwart ships, and serving 
to support the ends of those booms, 
masts, and yards, which lie in reserve, to 
supply the place of others carried away, 
&c. The above-named space is used to 
contain any blocks, ropes, tackles, &c. 
which may be necessary on the forecas- 
tle, and probably derives the name of no- 
man's land from its situation, as being 
neither on the starboard nor larboard side 
of the ship, nor in the waist nor forecas- 
tle, but being situated in the middle, par- 
takes equally of all those places. 

NOMENCLATURE, a catalogue of se- 
veral of the most useful word# in any Un- 
guage, with their significations, compiled 
in order to facilitate the use of such words 
to those, who are to learn the tongue : 
such are our Latin, Greek, French, Sec. 
nomenclatures. 

NOMINATIVE, in grammar, the fint 
case of nouns which are declinable. The 
simple position or laving down of a noun, 
or name, is called the nominative case ; 
yet it is not so properly a case, as the mat- 
ter or ground whence the other cases are 
to be formed, by the several chanf^s and 
inflections given to this first termmation. 
Its chief use is to be placed in discouise 
before all verbs, as the subject of the pro- 
position or affirmation. 

NONAGISMAL, in astronomy, the 
90th degree of the ecliptic, reckonedfroa 
the eastern term or point. The altitude 
of the nonagesimal is equal to the angle 
of the east, and, if continued, passes 
through the poles of the ecliptic ; whence 
the altitude of the nonagesimal at a given 
time, under a given elevation of the Pole» 
is easily found. If the altitude of the 
nonagesimal be subtracted from 90P, the 
C 
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Ttm»i))det IS the distance of the nonage- 
-simal from the vertex. 

NONAGON, in mathematics, a figure 
having nine sides and angles. In a regu- 
lar ndhagon, or that the sides and angles 
of which are equal, if each side be 1, its 

area will be 6.182, nearly a=s- of the tan- 
gent of 70® to the radius. 

NON ciaimt in law, where a person has 
a demand upon another, and does not en- 
force his claim within a reasonable time, 
he is precluded by law from bringing his 
tction to enforce it : and where a creditor 
neglects to make his claim upon a bank- 
rupt's estate within a certain period, he 
will not be let in afterwards* so as to dis- 
turb the dividend, and may lose his estate. 
. Non-claim is generally applied to the pe- 
riod of five years, after which a party is 
barred by a fine. See Lixitatiok. 

Nov eit /actum, is a plea where an action 
is brought upon a bond, or any other 
deed, and the defendant denies it to be 
his deed whereon he is impleaded. In 
every case where the bond is void, the 
defendant may plead non e»t factum,- but 
where a bond is voidable only, he must 
show the speqial matter. 

NON/TTM, if the plaintiff in an action at 
law neglect to deliver a declaration for 
two terms after the defendant appears, or 
is ^ilty of other delays or defaults, 
agamst the rules of law, in any subse- 
quent stage of the action, he is adjudged 
not to pursue his remedy as he ought,, 
and thereupon a non-suit, or wm protequi- 
tur, is entered, and he is then said to be 
non prosed. 

Nov retidence, is applied to those spiri- 
tual persons who are not resident, but 
absent themselves for the space of one 
month together, or two months at sevenl 
times in one jrear, from their dignities or 
benefices, which is liable to the penalties 
by the statute u^nst non-residence, 21 
Henry VIII. c. 13. But chaplains to the 
King, or oth^r great persons mentioned 
in this statute, mav be non-resident on 
their livings ; fortneyare excused from 
residence whilst they attend those who 
retain them. 

Noir tut/, where a person has com- 
menced an action, and at the trial fails in 
his evidence to support it, or has brought 
« wronjg action. There is this advantage 
attending a non-suit, that the plaintiff, 
though he pays costs, may afterwards 
bring another action for the same cause ; 
which he cannot do after a verdict against 
him. 



NONCONFORMISTS, the same witk 
dissenters. See Disssirrias. 

NONES, in the Roman calendar, the 
fifth day of the months January, February, 
April, June, August, September, Novem- 
ber, and Deceniber; and the seventh of 
March, May, July, and October. March^ 
May, July, and October, had six days in 
their nones; because these alone, in the 
ancient constitution of the year by Numa, 
had thirty-one days a-piece, tlie rest hav- 
ing only twenty-nmc, and February thirty: 
but when Caesar reformed the year, and 
made other months contain thirty-one 
days, he did not allot them six days of 
nones. 

NORMAL, in geometry, signifies the 
same with a perpendicular, and is used 
for a line or plane that intersects another 
perpendiculariy. 

NORROY, that is JWrM Roy, Northern 
King, in heraldry, the title of the third of 
the three kings at arms, pr provincial 
heralds. His jurisdiction lies on the north 
side of the Trent, whence his name ; as - 
Clarencicux, on the south. 

NOSE, the primary organ of smelling. 
See AwATOMT. 

NOSTOCK, the name of a vegetable 
substance, which seems to differ from al- 
most all others of the same. kind It is of 
a greenish colour, partly transparent, and 
of a very irregular figure. It trembles at 
the touch, like JeUy, but does not melt 
like that. It is unind in all sorts of soils, 
but most frequently in sandy ones, some- 
times on the gravel of garden walks, usu- 
ally after rain m the sununer months. 

NOSTRILS, in anatomy, the two aper- 
tures or cavities of the nose through 
which the air passes, and which serve to 
convey odours, and to carr^ off the pituita 
separated in the sinuses M the base of the 
cranium. 

NOT guiUy, is the general issue or plea 
of the defendant in any criminal action or 
prosecution ; as also in an action of tres- 
pass, or upon the case for deceits and 
wrongs ; but not on a promise or assump- 
sit It is the usual defence, where the 
party complains of a wrongful injury done 
to him. 

NOTARY, is a person duly appointed 
to attest deeds and writings; he aJso pro- 
tests and notes foreign and inland bills of 
exchange, and promissory notes, trans- 
lates languages, and attests the same, en- 
ters and extends ship's protests^ &c. 

NOTATION, in arithmetic and alge- 
bra, the method of expressing numbers or 
qoantities by signi or characters, appr^ 
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priated for that purpose. See ARiTun- 

TIC 

^ There is one thing which deserves par- 
ticular notice, in reg^ara to this subject, and 
that is, the great advantage, that may re- 
dound to science by a happy notation, or 
expression of our thoughts. It is owing en. 
tirely to this, and the method of denoting 
the several combinations of numbers, by 
figures standing indifferent places,that the 
most complicated operations in arithmetic 
SLTe managed with so much ease and dis- 
patch. Nor is it less apparent that the 
discoveries made by algebra are wholly 
to be imputed to that symbolical lan- 
guage made use of in it; for by this 
tneans we are enabled to represent things 
in tlie form of equations ; and by vari- 
ously proceeding with these equations, to 
trace out, step by step, the several par- 
ticulars we want to know. Add to all 
this, that by such a notation, the eyes and 
imagination are also made subservient to 
thediscovery of truth; for the thoughts 
of the mind rise up and disappear, accord- 
ing as we set ourselves to call them into 
▼lew ; and, therefore, without some par- 
ticular method of fixing and ascertaining 
them as they occur, the retrieving them 
when out of nght would be no less pain* 
ful, than the very first exercise of deduc- 
ing them one from another. As, there- 
lore, we have frequent occasion to look' 
back upon the discoveries already made, 
could these be no otherwise brought into 
view than by the same course of thinking 
in which they were first traced, so many 
different attentions at once must needs 
greatly distract the mind, and be attend- 
ed with infinite trouble and fatigue. But 
now, the method of fixing and ascertain- 
ing our tbou^ts by a happy and well 
chosen notation entirely removes all 
those obstacles ; for thus, when we have 
occasion to turn to any former discovery, 
as care is taken all along to delineate 
them in proper characters, we need only 
cast our eye on that part of the process 
where they stand expressed, which will 
lay them at once open to the mind in their 
true and genuine form. By this means 
we can tid^e, at any time, a quick and 
ready survey of our process, and running 
over the several conclusions already gain- 
ed, see more distinctly what helps they 
furnish towards obtaining those others 
we are still in pursuit of. Nay, further, 
as the amount of every step of the inves- 
tigation lies before us, by comparing 
them variously among themselves, and 
adjusting them one to another, we come at 
length to discern the result of the whole, 



and are enabled to form our several dis- 
coveries into an uniform and well con- 
nected system of truths, which is the end 
and aim of all our inquiries. 

NOTES, in music, characters which 
mark the sounds ; t. e. the elevations and 
fallings of the voice, and the swiftness 
and slowness of its motions. In general, 
under notes are comprehended all the 
signs or characters used in music, though, 
in propriety, the word only implies the 
marks which denote the degrees of gra- 
vity and acuteness to be given to each 
sound. 

NOTONECTA, in natural history, fiflo/- 
fiy> * genus of insects of the order Hemip- 
tera. Snout inflected ; antennae shorter 
than the thorax ; four wings folded cross- 
wise, coriaceous on the upper half ; hind- 
legs haiiy, formed for swimming. There 
are seventeen species, in two divisions, 
'ciz. A. Lip elongated, conic. B. Conic, 
spinous at the sides. N. Americana, ^ey, 
behind black ; scutel deep black, with a 
yellow dot each side at tlie base; snout 
greenish at the base ; margin and tip of 
the upper wings black; under wings 
bUck. It inhabits North Armerica. 

NOTOXUS, in natural history, a genus 
of insects of the order Coleoptera. Anten- 
nae filiform ; four feelers, hatchet-shaped ; 
jaw one-toothed ; thorax a little narrow- 
ed behind. There are about thirteen 
species. N. monodon, thorax projecting 
. over the head like a horn ; testaceous ; 
elytra with a black band and spots. It 
inhabits North America, and very much 
resembles N. monoceros of Europe. 

NOVEL, in the civil law, a term used 
for the constitutions of several emperors, 
as of Justin, Tiberius, Leo', and more par- 
ticularly those of Justinian. The con- 
stitutions of Justinian were called novels, 
either from their producing a g^at alte- 
ration in the face of the ancient law, or 
because they were made on new cases, 
and, after the revisal of the ancient code, 
compiled by order of that emperor. Thus 
the constitutions of the emperors Theodo- 
sius, Valentinian, Marcian, &c. were also 
called novels, on account of their being 
published after the Theodosian code. 

Novel tuatgrmerU, or new assignment, 
a term in law pleadings, which it is diffi- 
cult to explain to those unacquainted with 
practical pleading. It occurs in actions of 
trespass, where, the form of the declara- 
tion being very general, the defendant 
pleads in bar a common justification ; 
to which the plaintiff replies, by stating 
that he brought his action as well for a 
certain other trespass, which he states 
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with more particularity, at for that which 
is justified. This is called a new assign- 
nent. 

NOVEMBER, in chronolog^y, the 11th 
month of the Julian year, consisting only 
of thirty days : it got the name of Novem- 
ber, as being the ninth month of Romu- 
lus*s year, which began with March. 

NOUN, in grammar, a part of speech, 
which signifies things without any relation 
to time ; as a man, a house, sweet, bitter, 
&c. See Grammar. 

NOURISHMENT. See Phtsioioot. 

NUDE contract^ nudum pachtm^ a bare 
promise without any consideration, and 
not authenticated by deed, which is there- 
fore void in law. 

NUISANCE, signifies generally any 
thing that docs hurt, inconvenience, or 
damage, to the property or person of an- 
other. Nuisances are of two kinds, pub- 
lic and private, and either affect the pub- 
lic or the individual. Tlie remedy for 
a private nuisance is by action on the 
case for damages, and for a public 
nuisance by indictment. Amongst the 
nuisances which most commonly occur 
are, the erecting of noxious manufac- 
tures in towns, and in the vicinity of an- 
cient houses; such as the erecting a 
vitriol manufactory, to the annoyance of 
the neighbours in general. Disorderly 
houses, oawdy houses, stage booths, lot- 
teries, and common scolds, are also public 
nuisances. Where the injury is merely 
to an individual, and not to the public, 
the individual only has an action ; but not 
in the case of a public nuisance, where 
the private injury is merged, or lost, in 
that of the public, but Avhere an indivi- 
dual receives a particular injury by a 
public nuisance. And any one aggiiev- 
ed may abate, that is, pull down and re- 
move a nubance, after which he can have 
no action; but this is a dangerous at- 
tempt to take the law into one's own hands. 
It must be done without riot, if at all. 
Every continuance of a nuisance is a 
fresh nuisance, and a fresh action will lie. 
NUL Uel recordt no such record in law, 
is the replication which the plaintiff 
makes to the defendant, when the latter 
pleads a matter of record in bar to the ac- 
tion, and it is necessary to deny the exist- 
ence of such record, and to join issue on 
that fact. 

NUMBER, a collection of several units, 
or of several things of the same kind, as 
3, 3, 4, &c. Number is unlimited in re- 
spect of increase, because we can never 
conceive a number so great but tftiU there 
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is a greater. However, in respect of de - 
crease it is limited ; unity being the first 
and least number, below which therefore 
it cannot descend. 

l^VMBBtLBfkindtanddiwtinctunuof. Ma- 
thematicians, considering number under 
a great many relations, have established 
the following distinctions. Broken num- 
bers are the same with fractions. See 
Abithmstio. Cardinal numbers are those 
which express the quantity of units, as 

1, 2, 3, 4, &c. ; whereas ordinal num- 
bers are those which express order, as 
1st, 2d, 5d, &c Compound number, 
one divisible by some other number, be- 
sides unity ; as 12, which is divisible by 

2, 3. 4, and 6. Numbers, as 12 and 15, 
which have some common measure be- 

V sides unity, are said to be compound num. 
bers among themselves. Cubic number, 
is the product of a square number by ittf 
root : such as 27, as being the product of 
the square number 9, by its root 3. All 
cubic numbers whose root is less than 6, 
being divided by 6, the remainder is the 
root itself: thus 27-5-6 leaves the re- 
mainder 3, its root ; 216, the cube of 6, 
being divided by 6, leaves no remainder; 
343, the cube of 7, leaves a remainder 

I, which, added to 6, is the cube root j 
and 512, the cube of 8, divided by 6, 
leaves a remainder 2, which, added to 6, 
is the cube root. Hence the remaindert 
of the divisions of the cubes above 21^ 
divided by 6, being added to 6, always 
give the root of the cube so divided, till 
that remainder be 5, and consequently 

II, the cube root of the number divided. 
But the cubic numbers above this being 
divided by 6, there remains nothing, the 
cube root being 12. Thus the remainders 
of the higher cubes are to be added to 12, 
and not to 6, till you come to 18, 
when the remainder of the division must 
be added to 18 ; and so on ad infinitum* 
From considering this property of the 
number 6, with regard to cubic num- 
bers, it has been found that all other 
numbers, raised to any power whatever, 
had each their divisor, which had the 
same effect with regard to them that 6 
has with regard to cubes. The general 
rule is this : " If the exponent of the 
power of a number be even, that is, if 
that number be raised to the 2d, 4th, 6th, 
&c. power, it must be divided by 2 ; then 
the remainder added to 2, or to a multi- 
ple of 2, gives the root of the number 
corresponding to its power, that is the 
2d, 4th, and root. But if the exponent 
of the power of the number be tine^^^ 
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the Sd, 5Ui,7th power, the double of 
that exponent is the divisor that has the 
property required. 

Determinate number, is that referred 
to some given unit, as a ternary or three ; 
whereas an indeterminate one is that 
referred to unity in ' general, and is call- 
ed quantity. Homogeneal numbers, are 
those referred to the same unit ; as those 
referred to different units are termed 
heterogeneal. Whole numbers are other- 
wise called integers. Rational number, 
is one commensurable with unity ; as a 
number, incommensurable with unity, is 
termed irrational, or a surd. See Surd. 
In the same manner a rational whole 
number is that whereof unity is an aliquot 
part; a rational broken number, that 
equal to some aliquot part of unity ; and 
a rational mixed number, that cpnsisting 
of a whole number and a broken one. 
Even number, that which may be divided 
into two equal parts without any fraction, 
as 6, 12, &c. The sum, difference, and 
product of any number of even numbers, 
IS always an even number. An evenly 
even number, is that which may be mea- 
sured, or divided, without any remainder, 
by another even number, as 4 by 2. An 
unevenly even number, when a number 
may be equally divided by an uneven 
number, as 20 by 5. Uneven number, 
that which exceeds an even number, at 
least by unity, or which cannot be divid- 
ed into two equal parts, as 3, 5, &c. The 
sum or difference of two uneven num- 
bers makes an even number ; but the fac- 
tum of two uneven ones makes an uneven 
number. If an even number be added to 
an uneven on^ or if the one be subtract- 
'ed from the other, in the former case the 
sum, in the latter the difference, is an un- 
even number ; but the factum of an even 
and uneven number is even. The sum 
of any even number of uneven numbers 
is an even number ; and the sum of any 
uneven number of uneven numbers is an 
uneven number. Primitive, or prime 
numbers, are those only divisible by uni- 
ty, as 5p 7, &c. And prime numbers 
among Uiemselves, are those which have 
^o common measure besides unity, as 12 
and 19. Perfect number, that whose ali- 



quot parts added together make the 
whole number as 6, 28 ; the aliauot parts 
of 6 being 3, 2, and 1, = 6 ; and those of 
28 being 14, 7, 4, 2, 1, ^ 28. Imperfect 
numbers, those whose aliquot parts, add- 
ed together, make either more or less 
than the whole. And these are distin- 
pfuisbed into abundant and defective ; an 
instance in the former case is 12, whose 
aliquot parts 6,4, 3,2, 1, make 16; and 
in the latter case 16, whose aliauot parts 
8, 4, 2. and 1, make but 15. Plain num- 
ber, that arising from the multiplication 
of two numbers, as 6, which is the pro- 
duct of 3 by 2 ; and these numbers are 
called the sides of the plane. Square 
number, is the product of any number 
multiplied by itself: thus 4, which is the 
factum of 2 by 2, is a smiare number. 
Every square number added to its root 
makes an even number. Polygonal, or 
polygonous numbers, the sums of arith- 
metical progressions beginning with uni- 
ty; these, where the common differ- 
ence is 1, are called triangular numbers ; 
where 2, square numbers ; where 3, pen- 
tagonal numbers; where 4, hexagonal 
numbers ; where 5, heptagonal numbers. 
Ice. See PoLTOOHAL. Pyramidal num- 
bers: the sums of polygonous numbers, 
collected after the same manner as the 
polygons themselves, and not gathered 
out of arithmetical progressions, are call- 
ed first pyramidal numbers : the sums of 
the first pyramidals are called second py- 
ramidals, &c. If they arise out of trian- 
gular numbers, they are called triangular 
pyramidal numbers; if out of pentagons, 
first pentagonal pyramidals. From the 
manner of summing up polygonal num- 
bers, it is easy to conceive how the 
prime pyramidal numbers are found, viz. 

(fl— 2)n3 4. 3 tj> — (a — 5) n 

-g ^ expresses all 

the prime pyramidals. 

NtTMBKR of direction^ in chronology, 
some one of*^ the 35 numbers between 
the Easter limits, or between the earliest 
and latest day on which it can fUll ; 1. e. 
between the 22d of March and the 25th of 
April. Thus, if Easter Sunday full as in 
the first line below, the number of direc- 
tion will be as on the lower line. 



Easter day . . . . 
Number of direction 



Msreh. April. 

22, 23, 24, 25, 26, 27, 28, 29, 30, 31. 1, 2, 3, &c. 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, &c. 



and so on, till the number of direction 
and the sum will be so many days in 
March for the Easter-day ; if the sum 
exceed 31, the excess will be the day 
of April. To find the number of direc* 



tion: enter the following table with the 
dominical letter on the left hand, and the 
golden number at top ; thea where the 
columns meet is the number of direction 
for that year. 
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Thus, for the year 1808, the dominical 
letter being B, and the golden number 
4, wc find the number of direction 27, 
to which add 21, and the sura is 48 from 
the 1st of March ; deduct 31 for the 
number of days in March, and the re- 
mainder gives the day of April for Easter 
Sunday 

NU M B ER golden i i n chronology. See 
GoLDKX nttmbei\ 

Number, in Grammar, a modification 
of nouns, verbs, &c. to accommodate 
them to the varieties in their objects, 
considered with regard to number. See 
Grammar. 

Numbers, in poetr}', oratory, music, 
&c. are certain measures, proportions, or 
cadences, which render a verse, period, 
or song, agreeable to the ear. 

NUMERAL htteri, those letters of the 
alphabet which are generally used for fi- 
gures, as I, V, X, L, C, D, M. 

NUMERATION, or notation, the art of 
expressing in characters any number pro- 
posed in words ; or of expressingin words 
any number proposed in characters. See 
Arithmetic ; Notation. 

NUMERICAL, or Numkrai, some- 
thing belonging to numbers; as nume- 
rical algebra is that which makes use 
of numbers instead of letters of the al- 
phabet, also, numerical difference is 
the difference whereby one individual 
it distinguished from another. Hence a 
thing is said to be numerically the same, 
when it is so in the strictest sense of the 
word. 

NUMIDIA, the Piittado, or g^Unea- 
hen, in natural history, a genus of birds 
of the order Gallinx. Generic character: 
bill strong and short, with a carunculate 
cere at the base, in which the nostrils are 
lodged ; head horned, with a compressed 
coloured callus; wattles hanging from 
the cheeks; tail short, and pointing 
downwards ; body speckled. Tnere are 



four species. N. meleagris.isoftliesize 
of a very large fowl, and is the roeleagris 
of the ancients, who used to prize it as a 
high delicacy. Its native territory is 
Africa, and particularly, perhaps. Nubia. 
It is gregarious, having been often seen 
in very numerous flocks. It is now ex- 
tremely common in this country. The 
female lays many eggs, and, secreting 
her nest, sometimes will suddenly ap- 
pear with a family of twenty younr 
ones. It is a bird of harsh sound, and 
almost perpetually uttering it The 
flesh of the young birds is valued, and 
its eggs are thought preferable to those 
of the common hen. See Aves, Plate 
X. fig. 5. 

NUNEZ (Pero), inbiogp^phy, one of 
the ablest mathematicians of his time, 
bom at Alcaza do Sal, in Portugal. He 
taught publicly in the university of Coim- 
bra, and instructed the Infante de Luis so 
well, that it is said he fitted him for a 
professor. Pero Nunez is well known, 
in the history of science, as the person 
who made the first improvement in the 
method of reading an observed angle, 
and the scale which he invented for 
this purpose, though it has received 
some improvements, is still called the 
Nonius, his latinized name. His works 
are numerous. 

NXJT-gaih are excrescences formed 
on leaves of the oak by the puncture of 
an insect, which deposits an egg in 
them. The best are known by the name 
of Aleppo-galls, imported very largely 
into this country for the use of dyers, 
calico-printers, &c. These are hard 
like wood, of a bluish colour, and of a 
disagreeable taste. They are partly so- 
luble in water, and what remains is 
tasteless, and possesses the properties of 
the fibre of wood. By experiments 
Mr. Davy found that 500 grains of 
Aleppo-galls fprmed with water a solu- 
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tion, which yielded, by slow eTtport* 
tion, 185 grains of matter, which was 
composed of 



Tannin 

Gallic acid and extract 
Mucilage and extract • 
Lime and saline matter 



130 
31 
12 
12 

185 



See Tjlhkik. 

NUTATION, in astronomy, a kind of 
tremulous motion of the axis of the earth, 
whereby, in each annual revolution, it is 
twice inclined to the ecliptic, and as often 
returns to its former position. 

Sir Isaac Newton observes, that the 
moon has the like motion, only veiy small, 
and scarcely sensible. 

NUTMEG, in natural history, the ker- 
nel of a large fruit, not unlike die peach, 
the produce of a tree called, by botanists, 
If TaisTjcA, which see. 

The nutmeg is separated from itsin- 
Testient coat, the mace, before it is sent 
over to us ; except that the whole fruit is 
sometimes imported in preserve, by way 
of sweetmeat, or as a curiosity. See 
Macs. 

The nutmeg, as we receive it, is of a 
roundish or oval figure, of a tolerably 
compact and firm texture, but easily cut 
with a knife, and falling to pieces on a 
smart blow. Its surface is not smooth, 
but furrowed with a number of wrinkles, 
runnmg in various directions, though 
principally longitudinally. It is of a grey- 
ish brown colour on the outside, and of a 
beautiful variegated hue within, being 
marbled with brown and yellow varie^ 
tions, running in perfect irregulanty 
through the wnole substance. It is very 
unctuous and fatty to the touch, when 
powdered, and is of an extremely agree- 
able smell, and of an aromatic taste, with* 
out the heat that attends that kind of 
flavour in most of the other spices. 

There are two kinds of nutmeg in the 
shops, the one called by authors the male, 
and the other the female. The female is 
the kind in common use, and is of the 
shape of an olive ; the male is long and 
cyhndric, and has less of the fine aromatic 
flavour than the other, so that it is much 
less esteemed, and people who trade 
larg^ely in nutmegs will seldom buy it. 
Be»des this oblong kind of nutmegs, we 
sometimes meet with others of pencctly 
irregular figures, but mere lusus naturx, 
not owing to a difiercnt species of the 
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tree. The longer male nutmeg, as we 
term it, is called by the Dutch the wild 
nutmeg. It is always distinguishable from 
the others, as well by its want of fra- 
grancy, as by its shape : it is very subject 
to be worm-eaten, and is strictly forbid, 
bv the Dutch, to be packed up among 
tne other, because it will give occasion 
to their being worm-eaten by the insects 
fretting from it into them, and breeding 
in all parts of the parcel The largest, 
heaviest, and most unctuous of Ahe nut- 
megs are to be chosen, such as are the 
shape of an olive, and of the most fra- 
grant smell. 

NUTRITION. See Phtsioloot. 

NYGTANTHES, in botany, a genus of 
the Diandria Monogynia class and order. 
Natural order of Sepiariae. Jasminex, 
Jussieu. Essential character: corolla, 
salver-shaped, with truncated segments ; 
capsule, two-celled, margined; seeds 
solitary. There are seven species^ of 
which N. undulata, wave-leaved Nyctan- 
thes, b a shrub about si^ feet in height; 
the ^oung shoots are hairy ; leaves of a 
shinmg ^reen, smooth, in pairs from the 
joints, bitter, without any smell ; flowers 
white ; calycine segments six ; of the co- 
rolla, six, seven, or eight, narrow, muck 
waved on the edge ; fruit superior, re- 
sembling a black cherry, containing a 
round hairy seed. It is a native of the 
East Indies, where it is much cultivated 
on account of the sweetness of the flow- 
ers, which are worn by the ladies in their 
hair. 

NYMPH, or Pupa, among naturalists, 
the state of winged-insects between their 
living in the form of a worm, and their 
appearing in the winged or most perfect 
state. 

The egffs of insects are first hatched 
into a kind of worms, or maggots ; which 
afterwards pass into the nymph-state, sur- 
rodnded with shells or cases of their own 
skins ; so that, in reality, these nymphs 
are only the embryo-insects wrapped up 
in this covering ; from whence they at 
last get loose, though not without great 
difficulty. 

Linnxus applied the term Pupa to this 
state of the insect, from a fancied resem- 
blance which it bears to a child wrapped 
in swaddling clothes, according to the old 
European rashion. 

NYMPHS. See Ahatomt. 

NYMPHJEA, in botany, wa/er-%,.a 
genus of the Polyandria Monogynia class 
and order. Natural order of Succulents. 
Hydrocharides, Jussieu. Essential cha- 
racter, calyx four, five, or six-leaved ; co- 
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Tolla many-peUlled ; berry many celled, 
truncated. There are six species, of 
which N. alba, white ^rater-lily, has a 
tuberous root, creeping far and wide in 
the mud ; the whole plant is lai^r than 
the yellow water-lily; petioles and pe- 
duncles round, within fuA of pores ; flow- 
ers larre and very handsome; petals white, 
from sixteen to twenty in number ; sta- 
mens sixty -eight or seyenty ; g^rm round- 
ish ; style none ; stigma rayed ; accord- 
ing to Linnxus, the flower raises itself 
out of the water and expands about seven 
o'clock iji the morning, closing again, 
and reposing upon the surface of the wa- 
ter soon after four in the evening. 

The roots have an astringent bitter 
taste; they are used in Ireland, and in 
the Highlands of Scotland, to dye a dark 
brown or chesnut colour ; this plant is a 
native of most parts of Europe, in slow 
streams, pools and ditches, flowering in 
July and August. 

NYSSA, in botany, a genus of the Poly- 
gamia Dioecia class and order. Natund 
order of Holoracese. Elaeagmi, Jussieu. 
Essential character : calyx, five parted ; 
corolla none: male, stamens ten : herma- 



phrodite, stamens five; pistil one; drupe 
inferior. There arc two species, xhz. N. 
integrifolia, mountain tupelo; and N. 
denticulata, water tupelo: the former of 
which g^ows naturally in Pennsylvania, 
rising to the height of thirty or forty feet, 
and nearly two m diameter, sending off 
many horizontal and often depending 
branches; leaves a dark green colour 
on the upper surface, but lighter under- 
neath; tne flowers are produced upon 
long footstalks, from the base of the 
young shoots, dividing irregularly into 
sevend parts, each supportmg a small 
flower ; the female trees have fewer flow- 
ers, produced upon much longer simple 
cylindrical footstalks. The Virginian wa- 
ter tupelo tree grows naturally in wet 
swamps, or near Targe rivers in Carolina 
and Florida, risinfif with a strong upright 
tnmk to the height of eighty or an hun- 
dred feet, dividmg into many branches 
towards the top ; the leaves are large, of 
an oval spear-shaped form ; the berries 
are nearly the size and shape of small 
olives, and are preserved by the French 
inhabitants upon the Mississippi, where it 
abounds, and is called the obve tree. 



0. 



Oor o, the fourteenth letter, and 
9 fourth vowel of our alphabet, pro- 
nounced as in the words note, ro9e, &c. 

The sound of this letter is often so soft 
as to require it double, and that chiefly in 
the middle of words ; as ^oose, reproof, 
&c. and in some words this oo is pro- 
nounced like u short, as mjlood, blood, &c. 

As a numeral, O is sometimes use for 
eleven ; and with a dash over it thus, O, 
for eleven thousand. 

In music, the O, or rather a circle, or 
double Cq, is a note of time, called b; us 
a semi-breve ; and by the Italians, circo- 
lo. The O is also used as a mark of triple 
time, as being the most perfect of all 
figures. See Tbipli. 

OAK. See Quercus. 

OAKUM, old ropes untwisted, and 

gulled out into loose hemp, in* order to 
e used in caulking the seams, tree nails, 
and bends of a^hip, for stopping or pre- 
venting leaka. 



OAR, in navigation, a long piece of 
wood, made round where it is to be held 
in the hand, and thin and broad at the 
other end, for the easier cutting and re- 
sisting the water, and consequently mov- 
ing the vessel, by rowing. 

OAT. See Atxita. 

OBELISK, in architecture, a truncated, 
quadrangular, and slender pyramid, raised 
as an ornament, and frequently charged 
either with inscriptions or hieroglyphics. 

OBJECT, in philosophy, something ap- 
prehended, or presented to the mind, by 
sensation or by imagination. 

Objsct g'lats of a ieleocope, or ndcroteofe, 
the glass placed at the end of the tuoe 
which is next the object. 

To prove the goodness and regularity 
of an object-glass, on a paper oescribe 
two concentric circles, the one having its 
diameter the same with the breadth of 
the object glass, and the other half that 
diameter; oiWde the smaller circumfer- 
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ence into ftx equal parts, pricking the 
points of division throu^ with a fine 
needle ; cover one side of the glass with 
this paper, and, exposing it to the sun, 
receive the rays through these six holes 
upon a plane ; then by moving the plane 
nearer to, or further from the gUas, it will 
be found whether the six rays unite ex- 
actly together at any distance from the 
g'sss ; if they do, it is a proof of the regu- 
rity and just form of tne glass; and the 
said 'distance is also the focal distance of 
the glass. A good way of proving the 
excellency of an object-glass is, by pla- 
cing it in a tube, and trying it with small 
eyeglasses, at several dutant objects; for 
that object-glass is always the best, which 
represents objecu the brightest and most 
distinct, and which bears the greatest 
aperture, and the most convex and con- 
cave eye-glasses, without colouring or 
haziness. A circular object-glass is said to 
be truly centered, when the centre of its 
circumference falls exactly in the axis of 
the glass ; and to be ill centered, when it 
fidls out of the axis. To prove whether 
object-glasses be well centered, hold the 
glass at a due distance from the eye, and 
observe the two reflected images of a 
candle, varying the distance till the two 
images unite, which is the true centre 
point : then if this fall in the middle, or 
central point of the glass, it is known to 
be truly centered. As object-glasses are 
commonly included in cells that screw 
upon the end of the tube of a telescope, 
it may be proved whether they be well 
centered, bv fixing the tube, and observ- 
ing, while the cell is unscrewed, whether 
the cross-hairs keep fixed upon the same 
lines of an object seen through the tele- 
scope. 

OBJECTIVE Utie, in perspective, is any 
line drawn on the geometrical plane, 
whose representation is sought for in a 
draught or picture: and the objective 
plane is any plane situated in the horizon- 
tal plane, the representation of which is 
required. See Psbstectivb. 

OBLATE, flattened, or shortened, as 
an oblate spheroid, having its axis shorter 
than its middle diameter, being formed 
by the rotation of an ellipse about the 
shorter axis. The oblateness of the earth 
refers to the diminution of the polar axis 
in respect of the equatorial. The ratio 
of these two axes has been determined in 
various ways; sometimes by the mea- 
sures of different degrees of latitude, and 
sometimes by the length of pendulums, 
vibrating seconds in different latitudes. 
See Eakth, Dxenxs, &c. 

VOL. IX. 



OBLIGATION, in law, a bond con- 
taining a penalty, with a condition an- 
nexed, either for payment of money, per- 
formance of covenants, or the like. This 
security is called a specialty. See Bom 
and DziB. 

OBLIGOR, in law, he who enters into 
an obli^tion ; as obligee b the person to 
whom It is entered into. 

OBLIQUE, in geometry, something 
aslant, or that deviates from the perpen- 
dicular. Thus an oblique angle is either 
an acute or obtuse one, i. e. any angle 
except a right one. See Ahslx. 

OaLm^vx cMe$, in grammar, are all the 
cases except the nominative. 

OBLm^ux fr'fie, that which, falling on an- 
other line, makes oblique angles with it, 
viz. one acute, and the other obtuse. 

Obuq^ux planet, in cUallinr, are those 
which recline from the zenilo, or incline 
towards the horizon. 

The obliquity, or quantity of this incli- 
nation, or recU nation, may be found by 
means of a quadrant. 

Obuq^ub taUingt in navigation, b when 
a ship sails ytpon some rhumb between the 
four cardinal points, making an oblique an- 
gle with the meridian ; in which case she 
continually changes both latitude and lon- 
gitude. Oblique sailing is of three kinds, 
viz. plain sailing, Mercator's sailing, and 
great circle sailing. See Navioatiox. 

Obliq^ux tphere, is where the pole is 
elevated any number of degrees less than 
90^ : in which case the axis of the world, 
the equator, and parallels of declination, 
will cut the horizon obliquely. 

OhUQMVnoftheecHpUc, SeeEcur- 

TIC 

OBLIQOUS, in anatomy, obHque, a 
name given to several muscles, particu- 
lariy in the head, eyes, and abdomen. See 

AlTATOXT. 

OBOLARIA, in botany, a genus of the 
Bidynamia Angiospermia class and order. 
Natural order of Personate. Pediculares, 
Jussieu. Essential character : calyx two- 
leaved; corolla four-cleft, bell-shaped; 
stamina, from the slits of the corolla; 
capsule one-celled, two-valved, many- 
seeded. There is but one species, vix, 
O. Virginica. 

OBSERVATION, in astronomy and 
navigation, is the observing with an in- 
strument some celestial phenomenon, as 
the altitude of the sun, moon, and stanw 
or their distances from each other. But 
by this term, mariners commonly mean 
only the taking the meridian altitudes, in 
order to find the latitude s and the finding 

D 
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the latitude from fuch obterved ktitude, 
they call ** working an obserration.** 

OB8ERVATOHY. a phw^c destined for 
obiening the heavenly bodies; it is a 
Ifuilding usually in form of a tower, erect- 
ed on an eminence, and covered with a 
terrace for making astronomical observa- 
tions. Most nations have had observato- 
ries, which have been noticed at large in 
La Lande's Astronomy : of these, the fol- 
lowing may be mentioned : 

The Greenwich Observatory, or Royal 
Observatory of England. This was built 
and endowed in the year 1676, by order 
of King Charles the Second, at the in- 
stance of Sir Jonas Moore and Sir Chris- 
topher Wren ; the former of these gen- 
tlemen being Surveyor General of the 
Ordnance, the oiHce olf Astronomer Rojr- 
al was placed under that department, m 
which it has continued ever since. 

This observatory was at first furnished 
with several very accurate instruments; 
particulariy a noble sextant of seven feet 
radius, with telescopic sights. And the 
first Astronomer Royal, or the person to 
whom the province of observing was first 
committed, was Mr. John Flarostead; a 
man who, as Br. Halley expresses it, seem- 
ed bom for the employment During 
fourteen years he watched the motions 
of the planets with unwearied diligence, 
especiidly those of the moon, as was given 
hira in charge, that a new theory of that 
planet being found, shewing all her irre- 

Sttlarities, the longitude might thence be 
etermined. In the vear 1690, having 
provided himself with a mural arch of 
near seven feet radius, made by his as- 
sistant, Mr. Abraham Sharp, and fixed in 
the plane of the meridian, he began to 
veri^ his catalogue of the fixed stars, 
which had hitherto depended altogether 
on the distances measured with the sex- 
tant, after a new and very different man- 
ner, vix. by taking the meridian altitudes, 
and the moments of culmination, or, in 
other words, the right ascension and de- 
clination. And he was so well pleased 
with this instrument, that he discontinued 
almost entirely the use of the sextant. 
Thus, in the space of upwards of forty 
years, tlie Astronomer Uoyal collected an 
immense number of good observations ; 
^hich may be found in his ** HistoriaCce- 
lesUs Britannica,*' published in 1725 ; the 
principal part of which is the Britannic 
Catalogue of the fixed stars. 

Mr. Flamstead, on his death in 1719» 

was Mcceeded by Dr. Halley, and he by 

Dr. Bradley in 1742, and this last by Mr. 

Hss in 1762 ; but none of the observa* 



tjons of these gentlemen have yet been 
given to the public 

On the demise of Mr. Bliss, in 1765, he 
was succeeded by Dr. Nevil Maskelyne, 
the present Astronomer Royal, whose va- 
luable observations have been published, 
from time to time, under the direction of 
the Royal Society, in several foho vo- 
lumes. 

The Greenwich Observatory is Ibund, 
by verv accurate observations, to lie in 
51^ 28^ 4(K' north latitude, as settled by 
Dr. Maskelyne, from manv of his own 
observations, as well aa thoae of Dr. 
Bradley. 

The Paris Observatory was built by 
Louis the Fourteenth, in the Fauxbourg^ 
St. Jaaues; being begun in 1664^ and 
finisbea in 1672. It is a singular, but 
magnificent building, of eighty feet in 
height, with a terrace at top; and here 
M. de la Hire, M. Cassini, 8k;. the King's 
Astronomers, have made their observa- 
tions. ' Its latitude is 4^ 5(/ 14" north, 
and its longitude 9^ 20^' east of Green- 
wich Observatory.*' 

In the Observatory of Paris is a cave, 
or pit, 170 feet deep, with subterraneous 
passages, for experiments that are to be 
made out of the reach of the sun, espe- 
cially such as relate to congelations, re- 
frigerations, Bcc. In this cave there is an 
old thermometer of M. de la Hire, which 
stands at all times at the same height ; 
thereby shewing that the temperature of 
the place remains always the same. From 
the top of the platform to the bottom of 
the cave is a perpendicular well or pit, 
used formerly for experiments on the 
fall of bodies ; being also a kind of long 
telescopical tube, through which the stars 
are seen at mid-day. 

Tycho Brahe's Observatory was in the 
little island Ween, or the Scariet Island, 
between the coasts of Schonen and Zea- 
land, in the Baltic Sea. This observato- 
ry was not well situated for some kinds of 
observations, particularly the risings and 
settings; as it lay too low, and was land- 
locked on all the points of the compass 
except three ; and the land horizon being 
very nigged and uneven. 

Pekin Observatory. Father le Compte 
describes a very magnificent observatory, 
erected and furnished by the late Empe- 
ror of China, in his capital, at the inter- 
cession of some Jesuit missionaries, chief- 
ly Father Verbest, whom he appointed 
his chief observer. The instruments here 
are exceedingly large ; but the divisions 
are less accurate ; and, in some respects, 
the contrivance is less commodious than 
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in those of the Earopeans. The chief 
«re, an armilkry xodiacal sphere of six 
Paris feet diameter, an azimuthal horison 
six feet diameter, a hrfse quadrant six 
feet radius, a sextant ei^ht feet radius, 
and a celestial globe six diameter. 

Bramin's ObserTatoT3r at Benares, in the 
East Indies, which is still one of the |)rin- 
cipal seminaries of the Bramins, or priests 
of the original Gentoos of Hindostan. 
This observatoiy at Benares, it is said, 
was built about 200 years since, b]^ order 
of the Emperor Ackbar ; for as this wise 
prince endeavoured to improve the arts, 
ao he wished also to recover the sciences 
of Hindostan, and therefore ordered that 
three such places should be erected ; one 
at Delhi, another at Agra, and the third 
at Benares. 

Wanting the use of optical glasses, to 
magnify veiy distant or very small ob- 
jects, these people directed their atten- 
tion to the increasing the size of their in- 
struments, for obtaining the ip^ater ac- 
curacy and number of the divisions and 
subdivisions in their instruments. Ac- 
cordingly, the observatory contains seve- 
ral huge instruments of stone, very nice- 
ly erected and divided, consisting of cir- 
clea, columns, gnomons, dials, quadrants, 
Sic. some of them 20 feet radius, the 
circle divided first into 360 equal parts, 
and sometimes each of these into 20 other 
equal parts, each answering to 3', and of 
about two-tenths of an inch in extent 
And although these wonderful instru- 
ments have been built upwards of 200 
years, the graduations and divisions on 
the several arcs appear as well cut, and 
as accurately divided, as if they had been 
the performance of a modem artist The 
execution, in the construction of these 
instruments, exhibits an extraordinary 
mathematical exactness in the fixinpf, 
bearing, fitting of the several parts, m 
the necessary and sufficient supports to 
the very large stones that compose them, 
and in the joining and fastening them into 
each other by means of lead and iron. 

We have referred to this article from 
the EavAToaiAt, for some account of 
praetical astronomy, and the instruments 
used in this branch of science. 

By practical astronomy is implied the 
knowledge of observing the celestial bo* 
dies, wit3i respect to their position and 
time of the year, and of deaucing from 
those observations certain conclusions, 
useful in calculating the time when any 
proposed position of these bodies shall 
happen. For this purpose it is neces- 
sary to have a room or place conTenient- 



1^ situated, suitably contrived, and fur- 
nished with proper astronomical instru* 
ments. It shoula have an uninterrupted 
view from the zenith down to, or even 
below, the horizon, at least towards the 
cardinal points ; and for this purpose, that 
part of the roof which hes in the direc- 
tion of the meridian, in particular, should 
have moveable covers, which may easily 
be moved, by which means an instrument 
may be directed to any point of the hea- 
vens between the horizon and the ze- 
nith, as well to the northward as south- 
ward. This place, called an observatoty, 
should contain the following instru- 
ments: 

I. wi Pendulum Cloek, for showing 
equal time. This should show time in 
houra^ minutes, and seconds : the obsenr- 
'er, by hearing the beau of the pendu- 
lum, may count them by his ear, while 
his eye is employed on the motion of the 
celestial object be is observing. Just be- 
fore the object arrives at the position de- 
scribed, the observer should look on the 
clock and remark the time, suppose it 
9 hours, 15 minutes, 25 seconds; then 
saying, 25, 26, 27, 28, &o. responsive to 
the beat of the pendulum, till he sees 
through the instrument the object arriv- 
ed at the position expected ; which sup- 
pose to happen when he sajrs thirty-eight, 
he then writes down 9^ 15^ 38^' for the 
time of observation, annexing the parti - 
cuUr day. If two persons are concerned 
in making the observation, one may read 
the time audibly while the other observes 
through the instrument, the observer re- 
peating the last second read when the 
desired position happens. 

II. ^ Achromatic Refracting Teleecope, 
or a reflecting one of two feet at least in 
length, for observing particular pheno- 
mena. See TxLXSCOPB. 

III. AJ^Bcrometer for measuring small 
angular distances. See MicaoMSTsm. 

IV. A Quadrant, for a description of 
which, and its several uses, we refer to 
the article QcAoaAHT* We may, how- 
ever, observe, that besides Hadley's 
quadrant, which is described there, we 
have the mural quadrant, which is reck- 
oned one of the most useful and valuable 
of all the astronomical instruments, and 
is generally fixed to the side of a stone 
or brick wall, and the plane of it is erect- 
ed exactly in the plane of the meridian. 
There is also a portable astronomical 
quadrant, which is in high estimation, on 
account of its being capable of being 
carried to any part <n the world, and put 
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Up for the purpotes of observation by al- 
most any common workman. 

V. Aatnmomical or Rqiiatorial Sector. 
This ia an instrument for finding the dif. 
ference in right ascension and decHna- 
• tion between two objects, the distance of 
which is too great to be observed by the 
micrometer. Let A B (Plate Observato- 
ry, fig 1.) represent an arch of a circle 
containing ten or twelve degrees well di- 
vided, having a stron|r plate C D, for its 
radius, fixed to the middle of the arch at 
D. Let this radius be applied to the side 
of an axis H F I, and be moveable about 
• joint fixed to it at F, so that the plane 
of the sector may be always parallel to 
the axis H I, which being parallel to the 
axis of the earth, the plane of the sector 
will alwa3r8 be parallel to the plane of 
some hour circle. Let a telescope, C E, 
be moveable about the centre, C, of the 
arch A B, from one end of it to the 
other, by turning a screw at G, and let 
the line of sight be parallel to the plane 
of the sector. Now, by turning the 
whole instrument about the axis, H I, till 
the plane of it be successively directed, 
first to one of the stars, and then to an- 
other, it is easy to move the sector about 
the joint F, into such a position, that the 
arch, A B, when fixed, shall take in both 
the stars in their passage, by the pikne of 
it, provided the difference of their de- 
clinations does not exceed the arch, A B. 
Then, having fixed the plane of the sec- 
tor a little to the westward of both the 
Stars, move the telescope, C E, by the 
screw, G, and observe by a clock the 
time of each transit over the cross hairs, 
and also the degrees and minutes upon 
the arch, A B, cut by the index at each 
transit; then in the difference of the 
arches, the difference of the declina- 
tions, and by the difference of the times, 
we have the difference of the right ascen- 
sions of the stars. The dimensions of 
this instrument are these ; the length of 
the telescope, or the radius of the sec- 
tor, is two feet and a half : the breadth 
of the radius, near the end, C, is an inch 
and a half, and at the end, D, two inches : 
the breadth of the limb, A B, is one inch 
and a half, and its length six inches, con- 
taining ten degrees, divided into quar- 
ters, and numbered from either end to 
the other. 

The telescope carries a nonius, or sub- 
dividing plate, whose length, being equal 
to sixteen quarters of a degree, is divided 
into fifteen equal parts, which, in effect, 
divides the limb into minutes, and, by es- 



timation into smaller parts. The length 
of the square axis, H I F, is eighteen 
inches, and of the part, H I, twelve 
inches : and its thi- kness is about a quar- 
ter of an inch. The diameters of the cir- 
cles are each five inciies ; the thickness 
of the plates, and the other measures, 
may be taken at the direction of a work, 
man. This instrument may be rectified 
for making observations in this manner : 
By placing the intersection of the cross 
hairs at the same distance from the plane 
of the sector as the centre of the object- 
glass, the plane described by the line of 
sight, during the drcular motion of the 
telescope upon the limb, will be suffi- 
ciently true, or free from conical curvity, 
which may be examined by suspending a 
long plumb-line, at a convenient distance 
from the instniment, and by fixing the 
plane of the sector in a vertical position ; 
and then by observing, while the tele- 
scope is moved by the screw along the 
limb, whether the cross-hairs appear to 
move along the plumb-line. The axis, 
A / 0, may be elevated nearly parallel to 
the axis of the earth, by means of a small 
common quadrant, and its error may be 
corrected by making the line of sight fol- 
low the circular motion of any of the cir- 
cumpolar stars, while the whole instru- 
ment is moved about its axis, h f o, the 
telescope being fixed to the limb ; for 
this purpose, let the telescope, A: I a, be 
directed to the star a, when it passes 
over the highest point of its diurnal cir- 
cle, and let the division cut by the nonius 
be noted ; then, after twelve hours, when 
the star comes to the lowest point of its 
circle, having turned the instniment half 
round its axis, to bring the telescope into 
the position m n, if the cross hairs cover 
the same star supposed at 6, the eleva- 
tion of the axis, A / o, is exactly right ; 
but if it be necessary to move the tele- 
scope into the position, u f c, in order to 
point to this star at c, the arch, m »/, which 
measures the angle m/«,or 6/c, will be 
known ; and then the axis, h fo, must be 
depressed half the quantity of this given 
angle, if the star passed below b, or 
must be raised so much higher, if above 
it; and then the trial must be repeated 
till the true elevation of the axis be ob- 
tained. 

By making the like observations upon 
the same star on each side the pole in 
the six o'clock hour circle, the error of 
the .ixis, toward the east or west, may 
also be found and corrected, till the cross 
hairs follow the star quite round the 
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pole ; for sapponni^ aopb c, to be tn 
arch of the meridian, make die angle a 
fpf equal to half the angle afc, and 
the Vmcfp, will point to the pole ; and 
if the angle ofp, which is the error of 
the axis, will be equal to half the angle^ 
*/c, or mfu, found by the observation ; 
because the difference of the two angles, 
a/ A, afc, is double the difference of 
their halves, o / o, and afp Unless 
the star be vefy near the pole, allowance 
must be made for refractions. See Quad- 

KART. 

VI. Trannt and Eq^tal Altitude Inttru- 
mentt. The transit instrument is used for 
observing objects as they pass over the 
meridian. It consists of a telescope fixed 
at right angles to a horizontal axis ; which 
axis must be so supported, that what is 
called the line of colHmation, or line of 
sight of the telescope, may move in the 
plane of the meridian This instrument 
18 made of various sizes, and of large di- 
mensions, in our gp*eat observatories ; but 
the following is one of a size sufficiently 
laf^ge and accurate for all the useful pur- 
poses. The axis, A B (fig. 2), to which 
the middle of the telescope is fixed, is 
about two feet and a half long, tapering 
gradually toward its ends, which termi- 
nate in cylinders well turned and smooth- 
ed. The telescope, C D, which is about 
four feet, and an inch and a half diame- 
ter, is connected with the axis by means 
of a strong cube or die, G, and in which 
the two cones, M Q, forming the axis, are 
fixed. This cube. G, serves as the prin- 
cipal part of the whole machine. It not 
only keeps together the two cones, but 
holds the two sockets, K H, of fifteen 
inches length, for the two telescopic 
tubes. Each of these sockets has a square 
base, and is fixed to the cube by four 
screws. These sockets are cut down in 
the sides abotit eight inches, to admit 
more easily the tube of the telescope ; 
but when the tnhe is inserted, it is kept 
in firm by screwing up the tightening 
screws at the end of the sockets at K and 
H. These two sockets are very useful 
in keeping the telescope in its greatest 
possible degree of steadiness. They also 
afford a better opportunity of balancing 
the telescope, and rectifying its vertical 
thread, than by any other means. In or- 
der to direct the telescope to the given 
height that a star would be observed at, 
there is fixed a semicircle A N, on one 
of the supporters, of about eight inches 
and a half diameter, and divided into de- 
grees. The index is fixed on the axis, at 
the end of which is a vernier, which sub- 



divides the degrees into twelve parts of 
five minutes. The index is moveable on 
the axis, and may be closely applied to 
the divisions by means of a tightening 
screw. Two upright posts of wood or 
stone, Y Y, firmly fixed at a proper dis- 
tance, are to sustain the supporters of 
ibis instrument. These supporters are 
two thick brass plates, R R, having well 
smoothed angular notches in their upper 
ends, to receive the cylindrical arms of 
the axis. Each of these notched plates 
is contrived to be moveable by a screw, 
which slides them upon the surfaces of 
two other plates immoveably fixed upon 
the two upright pillars ; one plate mov- 
ing in a horizontal, and the other in a ver- 
tical direction ; or, which is more simple, 
these two modes are sometimes applied 
only on one side, as at V and P, the hori- 
zontal motion by the screw P, and the 
vertical by the screw V. These two 
motions serve to adjust the telescope to 
the plane of the horizon and meridian ; to 
the plane of the horizon by the spirit- 
level, E F (fig 4,) hung by D C on the 
axis M Q, in a parallel direction, and to 
the plane of the meridian in the following 
manner: Observe by the clock when a 
circumpolar star seen through this instru- 
ments transits both above and below the 
pole ; and if the times of describing the 
eastern aud western parts of its circuit 
are equal, the telescope is then in the 
plane of the meridian : otherwise the 
screw, P, must be gently turned, that it 
may move the telescope so much that the 
time of the star's revolution be bisected 
by both the upper and lower transits, 
taking care at the same time that the axis 
remains perfectly horizontal. When the 
telescope is thus adjusted, a mark must 
be set at a considerable distance (the 
gp*eater the better) in the horizontal di- 
rection of the inteftection of the cross 
wires, and in a place where it can be 
illuminated in the night time by a lan- 
tern hanging near it ; which mark, be- 
ing on a fixed object, will serve at all 
times afterwards to examine the posi- 
tion of the telescope by the axis of the 
instrument being first adjusted by means 
of the level. 

To adjuft the Clock by the Sun*t Transit 
over the Meridian. Note the times by the 
clock when the preceding and following 
edges of the sun's limb touch the cross 
wires. The difference between the mid- 
dle time and twelve hours shows how 
much the mean time, oc time by the 
clock, is faster or slower than the appa- 
rent OP solar time for that day ; to wnich 
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the equation of time betng applied, will 
show the time of mean mon for that 
(lay, by which the clock may be ad- 
justed. 

The Equal Mitude IntirumetU, is an in- 
strument that is used to observe a celes- 
tial object, when it has the same attitude 
on both the east and west sides of the 
meridian, or in the morning and after- 
noon. It principally consists of a tele- 
scope about thirty inches lon^, fixed to a 
sextantal or semicircular divided arch, 
the centre of which is fixed to a long ver- 
tical axis. 

The Equatorial or Portable Observatory, 
an instrument designed to answer a num- 
ber of useful purposes in practical astro- 
nomy, independent of any particular ob- 
servatory. It may be made use of in any 
steady room or place, and performs most 
of the useful problems in the science. 
The following is a description of one 
lately invented by Mr. Ramsden, from 
whom it has received the name of the 
Universal Equatorial. The principal parts 
4>f this instniment (fi^. 3,) are, 1. The 
azimuth or horizontal circle, A, which re- 
presents the horizon of the place, and 
moves on an axis, B, called the vertical 
axis. 2. The equatorial or hour circle, 
C, representing the equator, placed at 
ri^ht angles to the polar axis, D, or the 
axis of the earth, upon which it moves. 
3. The semitircle or declination, E, on 
which the telescope is placed, and mov- 
ing on the axis of declination, or the axis 
of motion of the line of colUmation, F. 4. 
The telescope, which is an achromatic re- 
fractor, with a triple object glass, whose 
focal distance is 17 inches, and aperture 
2.45 inches, and furnished with six differ- 
ent eye-tubes; so that its magnifying 
powers extend from 44 to 168. The 
telescope in this equatorial may be 
brought parallel to the polar axis, as in 
the figure, so as to point to the pole star 
in any part of its diurnal revolution ; and 
thus it has been observed near noon, 
when the sun lias shone very bright. 5. 
The apparatus for correcting the error in 
altitude occasioned by refraction, which is 
applied to the eye-end of the telescope, 
and consists of a slide, G, moving in a 
groove or dove-tail, and carrying the se- 
veral eye-tubes of the telescope, on which 
slide there is an index corresponding to 
five small divisions engraved on the dove- 
tail; a \ery small circle, called the re- 
fraction circle, H, moveable by a finger 
screw at the extremity of the eye-endf of 
the telescope; which circle is divided 
into half minutes, one entire revolution 



of it being equal to 3' lBf\ and bf its mo- 
tion raises the centre of the cross hairs on 
a circle of altitude ; and likewise a quad- 
rant, 1, of H inch radius, with division* 
on each aide, one expressing the degree 
of altitude of the object viewed, ana the 
other expressing the minutes and se- 
conds of error occasioned by refraction^ 
corresponding to that degree of altitude ; 
to this quadrant is joined a small round 
level, K, which is adjusted partly by the 
pinion that turns the whole of this appa- 
ratus and partly by the index of the quad- 
rant; for which purpose the refraction 
circle is set to the same minute, &c. 
which the index points to on the limb of 
the quadrant; and if the minute, &c. giv- 
en by the quadrant exceed the 3' 18" 
contained in one entire revolution of the 
refraction circle, this must be set to the 
excess above one or more of its entire re- 
volutions ; then the centre of the cross 
hairs will appear to be raised on a circle 
of altitude to the additional height which 
the error of refraction will occasion at 
that altitude. This instrument stands on 
three feet, L, distant from each other 
14.4 inches; and when all the parts are 
horizontal, is about 29 inches high : the 
weight of the equatorial and apparatus is 
only 59^. avoirdupoise, which are con- 
tained in a mahogany case. 

The principal adjustment in this in- 
strument is, that of making the line of col- 
Umation to describe a portion of an hour- 
circle in the heavens ; in order to which, 
the azimuth circle must be truly level, 
the line of collimation, or some corres- 
ponding line, represented by the small 
brass rod, M, parallel to it, must be per- 
pendicular to the axis of its own proper 
motion ; and this last axis must be pei^ 
pendiculartothe polar axis; on the brass 
rod, M, there is occasionally placed a 
hanging-level, N, the use of which will 
appear in the following adjustments : the 
azimuth circle may be made level, by 
turning the instrument till one of the le- 
vels is parallel to an ima^naiy line join- 
ing two of the feet screws ; then adjust 
that level with these two feet screws ; 
turn the circle half round, i. e. 180^ ; and 
if the bubble be not then right, correct 
half the error by the screw belonging to 
the level, and the half error by toe two 
foot screws ; repeat thb till the bubble 
comes right; then turn the circle 90^ 
from the two former positions, and set the 
bubble right, if it be wrong, by the foot 
screw at the end of the level : when this 
is done, adjust the other level by its own 
screw, and the azimuth circle wiU be 
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truly leveL The hanging lerel must then 
be fixed t<^the bmt rod by two hooks of 
equal length, and made truly parallel to 
it: for this purpose make the polar axis 
perpendicular, or nearly perpendicular, to 
the norison ; then adjust the level by the 
pinion of the dedination semicircle ; re- 
Terse the level, and if it be wrong, cor- 
rect half the error by a small steel screw 
that lies under one end of the level, and 
tike other half error by the pinion of the 
declination semicircle s repeat this till 
the bubble be right in both positions. In 
order to make the brass rod on which the 
level is suspended at right angles to the 
axis of motion of the telescope, or line of 
coUimation, make the polar axis horizon- 
tal, or nearly so ; set the declination semi- 
circle to 0^, turn the hour circle till the 
bobble comes right ; then turn the de- 
clination circle to 90^ ; adjust the bubble 
bv raising or depressing the polar axis 
(first bv hand, tul it be nearly right, af- 
terwarcu tighten with an ivory kev the 
socket which runs on the arch with the 
polar axis, and then apply the same ivory 
key to the adjusting screw st the end of 
the said arch, till the bubble come quite 
right) ; then turn the declination circle to 
the opponte 90^ ; if the level be not then 
ri^bt, correct half the error by the afore- 
said adjusting screw at the end of the 
arch, and the other half error by tlie two 
screws which raise or depress the end of 
the brass rod. The polar axis remaining 
nearly horizontal as before, and the de- 
cfination semicircle atO°, adjust the bub- 
ble by die hour circle: then turn the de- 
clination semicircle to 90^, and adjust the 
bubble by ruAng or depressing tne polar 
axis ; then turn the hour circle twelve 
bours ; and if the bubble be wrong, cor- 
rect half the error by the polar axis, and 
the otl)er half error by the two pair of 
capstan screws at the feet of the two sup- 
ports, on one side of the axis of motion of 
the telescope : and thus this axis will be 
at right angles to the polar axis. The next 
adjustment is to make the centre of cross 
hairs remain on the same object, while you 
torn the eye-tube quite round by the pi- 
nion of the refraction apparaius: for this 
adjustment, set the index on the slide to 
the first division of the dove-tail ; and set 
the divinon marked IBf' on the refraction 
circle to its index ; then look through the 
telescope, and with the pinion turn the 
eye-tube quite round ; and if the centre 
of the hairs does not remain on the same 
spot during that revolution, it must be 
corrected by the four small screws, two 
and two at a time (which you will find 
upon unscrewing the nearest end of 



the eye-tube that Contains the first eye- 
glass); repeat this correction till the 
centre of the hairs remain on the spot 
vou are looking at during an entire revo- 
lution. 

In order to make the line of coUimation 
parallel to the brass rod on which the lo» 
vel hangs, set the polar axis horizontal^ 
and the declination circle to 90^, adjust 
the level by the polar axis ; look Uirough 
the telescope on some distant horizontal 
object, covered by the centre of the cross 
hairs ; then invert the telescope, which is 
done by turning the hour circle half 
round ; and if the centre of the crosa 
hairs does not cover the same object as 
before, correct half the error by the up- 
permost and lowermost of the four small 
screws at the eye-end of the large tube of 
the telescope ; this correction will give a 
second object, now covered by the centre 
of the hairs, which must be adopted in- 
stead of tlie first object : then invert the 
telescope as befi>re ; and if the second ob* 
iect be not covered by the centre of the 
hairs, correct half the error by the same 
two screws which were used before : this 
correction will give a third object, now 
covered bv the centre of the hairs, which 
must be adopted instead of the second ob- 
ject ; repeat this operation till no error 
remains ; then set the hour circle exactly 
to twelve hours (the declination circle re- 
maining at 90^ as before) ; and if the cen- 
tre of the cross hairs does not cover the 
last object 6zed on, set it to that object by 
the two remaining small screws at the 
eye*end of the large tube, and then the 
Kne of coUimation will be paraUel to tlie 
brass rod. For rectifying the nonius of 
the declination and equatorial circles, 
lower the telescope as many degrees, 
minutes, and seconds, below 0° or JE on 
the declination semicircle, as are equal to 
the complement of the latitude ; then ele- 
vate the polar axis tiU the bubble be ho- 
rizontal, and thus the equatorial circle 
will be elevated to the co-Iatitude of the 
place ; set this circle to six hours ; adjust 
the level by the pinion of the declination 
circle; then turn the equatorial circle 
exactly twelve hours from the last posi- 
tion ; and if the level be not right, correct 
one half of the error by the equatorial 
circle, and the other half by the declina- 
tion circle ; then turn the equatorial cir- 
cle back again exactly twelve hours from 
the last position ; and if the level be still 
wron^, repeat the correction as before till 
it be right, when turned to either position : 
that being done, set the nonius of the 
equatorialcircle exactly to six hours, and 
the nonius of the declination cii-cle exact 
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ly to 0^. The principal uses of this equa- 
torial are, 1. To find your meridian by 
one observation only ; for this purpose^ 
elevate the equatorial circle to the co- 
latitude of the place, and set the declina- 
tion semicircle to the sun's declination 
for the day and hour of the dav required ; 
then move the azimuth and hour-circles 
both at the same time, either in the same 
or contrary direction, till you bring the 
centre of the cross hairs in the telescope 
exactly to cover the centre of the sun ; 
when that is done, the index of the hour 
circle will give tlie apparent or solar time 
at the instant of observation ; and thus 
the time is gained, though the sun be at 
a distance from the meridian ; then turn 
the hour circle till the index points pre- 
cisely at twelve o'clock, and lower the 
telescope to the horizon, in order to ob- 
serve some point there in the centre of 
your glass, and that point is your meridian 
mark, found by one observation only ; the 
best time for this operation is three hours 
before or thi*ee hours after twelve at noon. 
2. To point the telescope on a star, though 
not on the meridian, in full day light. 
Having elevated the equatorial circle to 
the co-latitude of the place, and set the 
declination semicircle to the star's de- 
clination, move the index of the hour cir- 
cle till it shall point to the precise time at 
which the star is then distant from the 
meridian, found in tables of the riffht as- 
cension of the stars, and the star will then 
appear in the glass. Besides these uses 
peculiar to this instrument, it is also ap- 
plicable to all the purposes to which the 
principal astronomical instruments, vix. 
a transit, a quadrant, and an equal alti- 
tude instrument, are applied. See Vince's 
" Practical Astronomy." 

OBSIDIAN, in mineralogy, a genus of 
the Pitch-stone family, found in nests in 
the pearl-stone of Hungary. It is common 
likewise in Iceland, Siberia, the Levant 
islands, and in South America, and has 
obtained the name of the Iceland agate. 
The principal colour is velvet-black, but 
it passes into greenish -grey. It is often 
striped and spotted. The specific gravity 
is about 2.4: it melts into an opaaue, 
grey mass. Specimens have been analys- 
ed, and found to contain 



Silica . . 69 
Alumina . 22 
Oxide of iron 9 

100 



Loss 



74 

2 

14 

90 
10 

100 



It is, on account of its great hardness 
9f\d opaque blackness, and of its capabili- 
ty of receiving a high polish, used as an 
ornament in dress. In Peru, before the 
conquest of the country by spain. obsi* 
dian was used as a mirror, and m Europe 
it has been fashioned into reflectors for 
telescopes. 

OBTUSE, signifies blunt, dull, &c. 
in opposition to acute, sharp. Sec. ; thus 
we say, obtuse angle, obtuse angled tri« 
angle, &c. 

OCCIDENT, in geography, the west- 
ward Quarter of the horizon, or that 
part 01 the horizon where the ecliptic^ 
or the sun therein, descends into the 
lower hemisphere, in contradistinction to 
orient. 

OCCIPITAL, in anatomy, a term ap- 
plied to the parts of the occiput, or back 
part of the skull. 

OCCULT, something secret, hidden, or 
invisible. The occult sciences are, magic» 
necromancy, cabbala, &c. 

Occult, in geometry, is used for a line 
that is scarcely perceivable, drawn with 
the point of the compasses, or a leaden 
pencil. These lines are used in several 
operations, as the raising of plans, de- 
signs of building, pieces of perspective, 
&c. They are to be effaced when the 
work is finished. 

OCCULTATION, in astronomy, the 
time a star or phinet is hidden from our 
sight, by the interposition of the body of 
the moon, or of some other planet. 

OccuLTATioic, Circfe of ferpetuait is a 
parallel in an oblique sphere, as far dis- 
tant from the depressed pole, as the ele- 
vated pole is from the horizon. 

All the stars between this parallel and 
the depressed pole never rise, but lie 
constantly hidden under the horizon of 
the place. 

OCCUPANCY, in law, is a right which 
one acquires to a thing by being the first 
to gain possession of it. But this right is 
now chiefly done away by the English 
law. Formerly, if a tenant for a term of 
another's life died, leaving the cetttti que 
vie; that is, during the life of the person 
for whose life the estate was held; he 
who first entered should hold the land 
during the other man's life ; and he was 
in law called an occupant, because his 
title was by his first occupation. But 
now this title is prevented by the statutes 
29 Charles II. c. 3, s. 12, and 14 George 
II. c. 20, s. 9, which make the estate 
personal assets devisable, and chargpeable 
with the debts of the deceased, in the 
bands of the heir, who enters as special 
occupant. 
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OCEAN, in geography, that vast col- 
lection of salt and navigable waters, in 
which the two continents, the first includ- 
ing Earope, Asia, and Afirica, and the last 
America, are inclosed like islands. The 
ocean is distinguished into three grand 
divisions. 1. The Atlantic Ocean, which 
divides Europe and Africa from Ameri- 
ca, which is generally about three thou- 
sand miles wide. 2. The Pacific Ocean, or 
South Sea, which divides America from 
Asia, and is generally about ten thousand 
miles over; and 3. The Indian Ocean, 
which separates the East Indies from 
Africa, which is three thousand miles 
over. The other seas, which are called 
oceans, are only parts or branches of 
these, and usually receive , their names 
from the countries they border upon. 
For the saltness, tides, &c. of the ocean, 
see the articles Sea, Tides, &c. 

OCHRES, in chemistry, combinations 
of earths with the oxide of iron ; they are 
of various colours, and are principally em- 
ployed as pigments. 

OCHROIT, in chemistry, an earth dis- 
covered by Klaprotli : the colour of the 
mineral in which the earth is found, and 
which is denominated ochroites, is be- 
tween red and brown. It is compact, and 
breaks splintering in irregular or angular 
pieces. It is perfectly opaque, and the 
powder is of a reddish grey. The speci- 
fic g^vity is about 4.6. The earth was 
caUed ochroit from the Greek word 
••^{oc, on account of the characteristic 
property which it possesses of acquiring 
a light brown colour after being heated. 
The mineral consists of 

Ochroit earth 54.5 

Silex 34. 

Oxide of iron 4. 

Water 5. 

97.5 
Loss 2.5 

100 



Ochroit earth b capable of combining 
with carbonic acid, during its precipita- 
tion from acids by carbonated alkalies, 
and strongly consolidating a portion of 
water. It is observed in << Nicholson's 
Journal," that the ochroit earth bears the 
nearest relation to ittria, and, like that, it 
forms a connecting link between the 
earths and the metallic oxides. Like it- 
tria, it has the property of forming a rcd- 
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dish coloured salt with sulphuric acid» 
and is precipitable by prussiate of potash, 
but it differs from ittna, in that it does 
not form sweet salts; that it is not solu- 
ble, or at least very sparingly, in carbo- 
nate of ammonia; and that, when ignited, 
it acquires a cinnamon brown colour. It 
differs also from ittria, by not being so- 
luble in borax, or phosphate of soda, 
when urged upon charcoal before the 
blow-pipe, which salts easily effect a so- 
lution of ittria, and melt with it also into 
a pellucid pearl. See Ittria. 

OCHNA, in botany, a g^nus of the Po- 
lyandria Monogynia class and order. Na- 
tural order of Coadunatx. Magnoliar, 
Jussieu. Essential character : calyx five- 
leaved; corolla five-petalled; hemes one- 
seeded, fastened to a large, roundish re- 
ceptacle. There are three species. 

OCHROMA, in botany, a genus of the 
Monadelphia Pentandria class and order. 
Natural order of Columnifersc. Malva- 
ce2e, Jussieu. Essential character : calyx 
double, outer three-leaved ; anthers con- 
nate, anfractuose ; capsule five-celled, 
many -seeded. There is but one specicF, 
viz. O. lagopus, a large tree, with divari- 
cating branches ; the wood is white, ten- 
der, and sufficiently light to be used in 
stead of corks for nets; the bark is thick, 
fibrous, and ash-coloured; leaves fre- 
auently a foot and a half in diameter ; 
flowers on the upper branchlets, on thick, 
straight peduncles ; calyx greenish-red ; 
petals white, fleshy ; capsule eight or ten 
inches long. It is a native of America. 

OCHROXYLUM, in botany, a genus of 
the Pentandria Trigynia class and order. 
Essential character: calyx five-cleft; pe- 
tals five ; nectary an annular three-lobed 
gland ; capsule three, approximating, one- 
celled, two-seeded. 

OCIMUM, in botany, banl, a genus of 
the Didynamia Gymnospermia cIm» and 
order. Natural order of VerticUlatar. 
Labiatx, Jussieu. Essential character: 
calyx with the upper lip orbiculate, the 
lower four-cleft ; corolla resupine, with 
one lip four-cleft, the other undivided : 
filaments, the two outer putting forth a 
reflex process at the base. There are 
twenty-five species; these are either 
herbs or under shrubs, possessing a sweet 
scent J their flowers are in whoHs, form- 
ing a loose spike, terminating and axil- 

OCTAGON, in geometry, is a figure of 
eight sides and angles : and this, when 
all the sides and angles are equal, is call- 
ed a regular octagon, or one which may 

E 
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be iiisenbcdm acircle. If the raHiusof a 
circle, circumscribing a regular octagon, 
be S3 r, and the aide o f the o ctagon 

at y. then y = v^ — ^ v/2J^ 

OcTAoov, in fortification, denotes a 
place that has eight bastions. 

OCTAHEDRON, or OcTAEnaoir, in 
geometry, one of the five regular bodies, 
connsting of eight equal and equilateral 
triangles. See the article Boot. The 
square of the side of the octahedron is to 
the square of the diameter of the circum- 
scribing sphere, as 1 to 2. If the diame- 
ter of the sphere be 2, the solidity of the 
octahedron inscribed in it will be 1.33333, 
nearly. The octahedron is two pyramids 
put together at their bases, therefore its 
solidity may be found by multiplying the 
quadrangular base of either of them, by 
one-third of the perpendicular height of 
one of them, and then doubling the pro- 
duct 

OCTANDRIA in botany, the eighth 
class in Linnseus's system, consisting of 
plants with hermaphrodite flowers, which 
are furnished with eight stamina or male 
organs of greneration. There are four or- 
ders belonging to this class of plants, 
which derive uieir names from the num- 
ber of female organs possessed by the 
plants of each respective division. 

OCTANT, or Octile^ in astronomy, that 
aspect of two planets, wherein they arc 
distant an eighth part of a circle, or 45** 
from each other. 

OCTAVE, in music, an harmonical in- 
terval, consisting of seven degrees, or les- 
ser intervals. See Music. 

OCTOBER, in chronology, the tenth 
month of the Julian year, consisting of 
thirty -one days: it obtained the name of 
October from its being the eighth month 
in the calendar of Romulus. See the arti- 
cles MoxTH and Year. 

ODE, in poetry, a song or a composition 
proper to be sung. Among the ancients, 
odes Signified no more than songs; but 
with us they arc very different things. 
The ancient odes were generally compos- 
ed in honour of their gods, as many of 
those of Pindar and Hprace. These had 
originally but one stanza, or strophe, but 
afterwards they were divided into three 
parts, the strophe, the antistrophe, and 
the epode. The priests gt>ing round the 
altar singing the praises of the gods, call- 
ed the first entrance, when they tunied 
to the left, the strophe ; the second, turn- 
ing to the right, they called antistrophe^ 
or returning ; and, lastly standing before 



the altar, they sung the remainder, which 
they called the epode. 

OECUMENICAL, signifies the same 
with general or universal ; as oecumeni- 
cal council, bishop, &c. 

OEDERA, in botany, a genus of the 
Syngenesia Polygamia Segregata class 
and order. Natural order of Compositx 
Oppositifblix. Corymbifer!e,Jusffleu. Es- 
sential character : calyxes many-flowered; 
corollets tubular, hermaphrodite, with 
one or two female ligulate florets; re- 
ceptacle chafiy : down of several chaffs. 
There are two species, viz O. prolifera, 
and O. aliena, both natives of the Cape of 
Good Hope. 

OENANTHE, in botany, drofmort, a 
genus of the Pentandria Digynia class and 
order. Natural order of Umbellatac, or 
Umbelliferae. Essential character : florets 
diflbrm ; in the disk sessile, barren ; fruit 
crowned with the calyx and piktil. There 
are eleven species ; of which O. crocata, 
hemlock water dropwort, commonly 
rrows four or five feet high, with strong 
jointed stalks, which being broken, emit 
a yellowish fetid juice; the leaves are si- 
milar to those of hemlock, but of a lighter 
g^en colour ; the roots divide into four 
or five larger taper ones, havin? some re- 
semblance to parsnips, for which they 
have been taken. It grows naturally in 
several parts of Europe, on the banks of 
ditches, rivers, and lakes. 

OENOTHERA, in botany, treeprimrote, 
a genus of the Octandria Monogynia class 
and order. Natural order of Calycanthe- 
mx. Onagne, Jussieu. Essential charac- 
ter: calyx four-cleft; petals four; cap- 
sule cylindrical, inferior; seeds naked. 
There are eleven species ; of which O. 
biennis, broad-leaved tree primrose, has 
a fusiform, fibrous root; from this, the first 
year, arise many obtuse leaves, spreading 
flat upon the ground; from among these, 
the second year, come out the stems, 
three or four feet in height, upright, of a 
pale green colour ; flowers solitary, each 
being separated by a leaflet, or bracte ; 
they usually open between nx and seven 
o'clock in the evening ; for this reason 
the plant is called evening, or ni^t prim- 
rose ; the mode of their expandmg is cu- 
rious; the petals are held together at the 
top by the hooks at the end of the calyx ; 
the segments of which first separate at 
bottom, discovering the corolla, a long 
time before it acquires sufficient expan- 
sive force to unhook the cffy^ ^t top : 
when it has accomplished this, it expands 
almost instantaneously to a certain point ; 
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it then nukef a stop, Uklne time to 
spread out quite flat ; it may be half an 
hour from the first bunting of the calyx at 
bottom to the final expansion of the co- 
rolb^ vhich commonly becomes flaccid in 
the course of the next day, according to 
the heat or coolness of the weather; the 
uppermost flowers appear first in June ; 
the stalks keep continually advancing in 
heifffaty and there is a constant succeMion 
of flowers till late in autumn. It is a 
natire of North America. 

OESOPHAGUS, the gula, or gullet, is 
a membranaceous canal, reaching from 
the fauces to the stomach, and conveying 
into it the food taken in at the mouth. 
Its figure is somewhat like that of a fun- 
nel, and its upper part is called by 
anatomists the pharynx. See Akato- 

XT. 

OESTRUS, in natural history, g^adjljf, 
a genus of insects, of the order Diptera. 
Mouth with a simple aperture, and not 
exserted: feelers two, of two articula- 
tions orbicular at the tip, and seated each 
aide in a depression of the mouth : anten- 
DK of three articulations, the last subglo- 
bular, and furnished with a bristle on the 
fore-part, placed in two hollows on the 
front The face of this ungular genus is 
broad, depressed, resicular, and glaucous, 
and has some sort of resemblance to the 
ape kind. They are extremely trouble- 
some to horses, sheep, and cattle, depo- 
siting their eggs in different parts of tlie 
body, and producing rery painful tu- 
mours, and sometimes death. The larvie 
are without feet, short, thick, and annu- 
late, aad often furnished with small hooks. 
There are twelve species, named from 
the animals which they infest : thus we 
hare O. bovis, O. equi, O. ovis, O. homi- 
nis, &e. The principal European species, 
is the O. bovis, or ox gad-fl^, which is the 
siae of a common bee, and is of a pale veU 
lowish colour, with the thorax marked 
with four longitudinal dusky streaks, and 
the abdomen by a black bar across the 
middle : the lip is covered with tawny 
orange-coloured hairs; the wings are 
pak-brown, and unspotted. The female 
of this species, when ready to deposit her 
egg, frstens on the back of a heifer, or 
cow, and piercing the skin with the tube 
situated at the tip of the abdomen, de- 
posits an egg in the puncture, and then 
proceeds to another spot at some distance ' 
from the Conner, repeating the same ope- 
ration, at intervals, on many parts of the 
aninial's back. The pain which this ope- 
atioB occasions is extreme; and hence 



cattle, as if foreseeing their cruel enemy, 
are observed to be seized with the most 
violent horror when apprehensive of the 
approaches of the female oestrus, flying 
instantly to the nearest pond or pool of 
water : it having been observed that this 
insect rarely attacks cattle when standing 
in water. The eggs are laid in Augiist 
or September, and the larvx remain till 
the following summer before they under% 
go the change to the pupa state. At this 
period they force themselves out of their 
respective cells, and falling to the ground, 
creep beneath the first convenient shel- 
teis and laving in an inert state, become 
contracted into an oval form, but without 
casting the larva skin, which dries and 
hardens round them. M^hen the included 
insect is ready for exclusion, it forces 
open the top of the pupa coat, and emer- 
ges in its perfect form, . having remained 
within the chrysahs somewhat more than 
a month. 

We shall give an account of the O. equi, 
from the Transactions of the Lyanatan So- 
ciety, drawn *up with great accuracy by 
Mr Clarke. ** When the female has 
been impregnated, and the eggs are sufii. 
ciently mature, she seeks smong the 
horses a subject for her purpose ; and 
approaching it on the wing, she holds her 
body nearly upright in the air, and her 
tail, which is len^ened for the purpose, 
curved inwards and upwards : in this way 
she approaches the part where she de- 
signs to deposit her egf; j and, suspend- 
ing herself for a few seconds before it, 
suddenly darts upon it, and leaves her 
eg^ adhering to the hair: she hardly ap« 
pears to settle, but merely touches the 
tiair with the ^fsiS ^^^^ out on the project- 
ed point of the abdomen. The e^ is 
made to adhere by means of a glutinous 
liquid secreted with it. She then leaves 
the horse at a small distance, and prepares 
a second tgg^ and, poising herself before 
the part, deposits it in the same way. 
The liquor dries, and the e%f becomes 
firmly glued to the hair : this is repeated 
by various flies, till four or five hundred 
eggs are sometimes placed on one horse. 
The horses, when Uiey become used to 
this fly, and find that it does them no in- 
jury, as the Tabani and Conopes, by suck, 
ing their blood, hardly regard it, and do 
not appear at alf aware of its insiduous oh* 
ject. The skin of the horse is always 
thrown into a tremulous motion, on the 
touch of this insect, which merely arises 
from the very great irritability of the 
skin and cutaneous muscles at this season 
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of the year, oceasioned by the continual 
teasing of the fties, till at length these 
muscles act involuntarily on Uie slightest 
touch of any body whatever. 

** The inside of the knee is the part 
on which these flies are most fond or de- 
positing their egg^, and the next to this 
on the side and back part of the shoulder, 
and less frequently, on the extreme 
ends of the mane. But it is a fact wor- 
thy of attention, that the fly does not 
place them promiscuously about the bo- 
dy, but constantly on those parts which 
are most liable to be licked with the 
tongue ; and the ova, therefore, are al- 
ways scrupulously placed within its reach. 

** The eggs thus deposited 1 at first 
supposed were loosened from the hairs 
by the moisture of the tongue, aided by 
its roughness, and were conveyed to the 
stomach, where they were hatched ; but 
on more minute search I do not find this 
to be the case, or at least only by acci- 
dent; for, when they have remained on 
the hairs four or five days they become 
ripe, after which time the slif^htest ai^pli- 
cation of warmth and moisture is sufficient 
to bring forth, in an instant, the latent 
larva. At this time, if the tongue of the 
horse touches the egg, its operculum is 
thrown open, and a small active worm is 
produced, which readily adheres to the 
moist surface of the tongue, and is from 
thence conveyed with the food to the 
stomach. If the egg itself be taken up 
by accident, it may pass on to the intes- 
tinal canal before it hatches ; in which 
case its existence to the fiill growth is 
more precarious, and certain^ not so 
agreeable, as it is exposed to the bitter- 
ness of the bile. 

'* I have often, with a pair of scissors, 
clipped ofl* some hairs with eggs on them 
from the horse, and on placing them in 
the hand, moistened with sauva, they 
have hatched in a few seconds. At other 
times, when not perfectly ripe, the larva 
would not appear, though held in the 
hand under the same circumstances for 
several hours ; a sufficient proof that the 
eggs themselves are not conveyed to the 
stomach. It is fortunate for the animal 
infested by these insects, that their num- 
bers are limited by the hazards they are 
exposed to. 1 should suspect near a hun- 
dred are lost for one that arrives at the 
perfect state of a fly. The eggs, in the 
first place, when ripe, often hatch of 
themselves, and the larva, without a ni- 
dus, crawls about till it dies ; others are 
ww^ed off by water, or are hatch.ed by 



the sun and moisture thus supplied toge* 
ther. When in the mouth or the animal, 
they have the dreadful ordeal of the teeth 
and mastication to pass through. On 
their arrival at the stomach, they may 
pass mixed with the mass of food into the 
intestines ; and when full g^wn, in drop- 
ping from the animal to the ground, a 
dirty road or water may receive them. 
If on the commons, they arc in danger of 
being crushed to death, or of being pick- 
ed up by the birds who so constantly at- 
tend the footsteps of the cattle for food. 
Such are the contingencies by which na- 
ture has wisely prevented the too great 
increase of their numbers, and the total 
destruction of the animals they feed on. 

*' I have once seen the larva of this 
oestrus in the stomach of an ass ; indeed 
their is little reason to doubt their exist- 
ence in the stomachs of all this tribe of 
animals. These larvx attach themselves 
to every part of the stomach, but are gen- 
erally most numerous about the pylorus, 
and are sometimes, though much less fre- 
quently, found in the intestines. Their 
numbers in the stomach are very various, 
often not more than half a dozen, at other 
times more than a hundred; and, if 
some accounts might be relied on, even 
a much greater number than this. They 
hang roost commonly in clusters, being 
fixed by the small end to the inner mem- 
brane of the stomach, which they adhere 
to by means of two small hooks, or ten- 
tacula. When they are removed from 
the stomach they will attach themselves 
to any loose membrane, and even to the 
skin ol'the hand. The body of the larva 
is composed of eleven segponents, all of 
which, except the two last, are surround- 
ed with a double row of homy bristles, 
directed towards the truncated end, aod 
are of a reddish colour, except the points, 
which are black. The larvae evidently re- 
ceive their food at the small ead, by a 
longitudinal aperture, which is situated 
between two hooks, ortentacula. Their 
food is probably the chyle, which, being 
nearly pure aliment, may go whoUv to 
the composition of their bodies, without 
any excrementitious residue, though on 
dissection the intestine is found to con- 
tain a yellow or g^enish matter, which is 
derived from the colour of the food, and 
shows that the chyle, as they receive it, 
is not perfectly pure. They attain their 
full growth about the latter end of May, 
and are coming from the horse from this 
time to the latter end of June, or some- 
times Uter. On dropping to the ground 



Digitized by VjOOQ IC 



OFF 



OFF 



they find out some convenient retreat, 
and change to the chrysalis ; and in about 
six or seven weeks the fly appears. 

" The perfect fly but ill susUins the 
changes of weather ; and cold and mois- 
ture in any considerable degree, would 
probably be fatal to it. These flies never 
pursue the horse into the water. This 
aversion, I imagine, arises from the chill- 
ness of that element, which is probably 
felt more exquisitely by them, rrom the 
high temperature they had been exposed 
to during their lar\'a state. The heat of 
the stomach of the horse is much grater 
than that of the warmest climate, being 
about 102 .degrees of Fahrenheit, and in 
their fly state they are only exposed to 
60, and from that to about 80 degrees. This 
change, if suddenly applied, would in all 
probability be fata! to them ; but they 
are prepared for it, by suffering its first 
effects in the quiescent and less sensible 
state of a chrysalis. I have often se'cn 
this fly, during the night time and in cold 
vreather, fold itself up with the head and 
tail nearly in contact, and lying apparent- 
ly in a torpid state through the middle of 
the summer." 

O. ovis : wings pellucid, punctured at 
the base ; abdomen variegated with white 
and black. It deposits its ejrgs on the 
inner margin of the nostrils of sheep, oc- 
casioning them to shake their heads vio- 
lently, and hide their noses in the dust or 
* gravel. The larva crawl up into the fron- 
tal sinuses, and when full fed are ag^n 
discharged through the nostrils. See PI. 
III. Entomology, fig. 7 and 8. 

OFFENCE, is any act committed a- 
gainst any law. Offences are either ca- 
pital, or not capital. Capital offences are 
those for which the offender loses his life ; 
not capital, where the offender may lose 
his lands and goods, be fined, or suffer 
corporal punishment, or both, but which 
are not subject to the loss of life. 

OFFERINGS. Oblations and offer- 
ings partake of the nature of tithes ; and 
alTpersons, who by law ought to pay their 
offerings, ^all yearly pay to the parson, 
vicar, proprietary, or their deputies, or 
firnners of the parishes where they dwell, 
at such four offering days, as heretofore 
within the space of four years last past 
hath been accustomed, and in default 
thereof shall pa^ for the said offerings 
at Easter followmg. 

OFFICE, is that function, by virtue of 
which a person has some employment in 
the affairs of another. An office is a right 
to exercise any public or private employ- 
ment, and to take the fees and emolu- 



ments belonging to it, whether public, as 
those of magistrates, or private, as of 
bailiffs, receivers, &c. 

The statute 5 and 6 Edward VI. c. 16. 
declares all securities given for the sale 
of oflUces unlawful. And if any person 
shall bargain, or sell, or take any reward, 
or promise of reward, for any office, or 
the deputation of any office, concerning 
the revenue or the keeping of the king's 
castles, or the administration and execu- 
tion of justice, unless it be such an office 
as had been usually granted by the jus- 
tices of the King's Bench, or Common 
Pleas, or by justices of assize, every such 
person shall not only forfeit his right to 
such office, or to the nomination thereof; 
but the person giving such reward, 8ic. 
shall be disabled to hold such office. 

But it has been decided, that where an 
office is within the statute, and the salary 
certain, if the principal make a deputy, 
reserving by bond a less sum out of the 
salary, it is good : or if the profits are un- 
certain, reserving a part, as half the 
{>rofits, it is good : for the fees still be- 
ong to the principal, in whose name they 
must be sued for. But where a person 
so appointed gives a bond to the princi- 
pal to pay him a sum certain, without re- 
ference to the profits, this is void under 
the statute. 

To offer money to any officer of state, 
to procure the reversion of an office in 
the gift of the crown, is a misdemeanor 
at common law, and punishable by in- 
formation ; and even the attempt to in- 
duce him, under the influence of a bribe, 
is criminal, though never carried into exe- 
cution. An instance of which occurred 
under the administration of Mr. Adding- 
ton, who prosecuted a tinman for offering 
a sum of money to him for a place in the 
customs 

^ Any contract to procure the nomina- 
tion to an office, not within the statute 6 
Edward VI. b defective, on the ground of 
public pohcy ; and the money agreed to 
be given, is not recoverable. 

OFFICER, a person possessed of a post 
or office. 

The great officers of the crown, or 
state, are, the Lord High Steward, the 
Lord High Chancellor, the Lord High 
Treasurer, the Lord President of the 
Council, the Lord Privy Seal, the Lord 
Chamberlain, the Lord High Constable, 
the Earl Marshal : each of which see under 
its proper article. 

Officxbs, commUnon, are those ap- 
pointed by the King's commission : such 
are all from the general to the comet in- 
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elusive, who are thus denominated in con- 
tradistinction to warrant officers, who 
are appointed by the colonel's or captain's 
warrant, as auarter-mastera, sergeants, 
corporals, and even chaplains and sur- 
geons. 

Officxbs, Jield^ ire. such as command 
a ^\^hole regiment, as the colonel, lieu- 
tenant colonel, and major. 

Officbbs, gfnertUf are those whose 
command is not limited to a single com- 
pany, troop, or regiment ; but extends to 
a body of forces, composed of several 
regiments: such are, the general, lieu- 
tenant-general, major-generals, and bri- 
gadiers. 

Officers, $taff^ arc such as, in the 
King's presence, bear a white sUfT, or 
wand ; and at other times, on their going 
abroad, have it carried before them by a 
footman, bare-headed : such are the Lord 
Steward, Lord Chamberlain, Lord Trea- 
surer, &c. 

The white staff is talKn for a commis- 
sion, and at the king's death each of these 
officers breaks his staff over the hearse 
made for the king's body, and by this 
means lays down his commission, and 
discbarges all his inferior oiAcers. 

Officers, ntbaltem, are all who ad- 
minister justice in the name of subjects: 
as those who act under the Earl Marshal, 
Admiral, &c. In the army the subaltern 
officers are, the lieutenants, comets> en- 
signs, sergeants and corporals. 

OFFIcTAL,by the ancient law, signifies 
him who is the minister of, or attendant 
u|K>n, a magistrate. In the canon law, 
it is especially taken for him, to whom 
any bishop generally commits the charge 
of his spiritual junsdiction ; and in this 
sense there is one in every diocese called 
eJicialU principoHtf whom the laws and 
sututes of this kingdom call chancellor. 
33 Hem VIII. 15. 

OFFING, or Offim, in the sea-lan- 
guage, that part of the sea a good dis- 
tance from shore, where there is deep 
water, and no need of a pilot to conduct 
the ship: thus, if a ship from shore be 
seen sailing out to seaward, they say, she 
stands for the offing; and if a ship, 
having the shore near her, have another 
a good way without her, or towards the 
sea, they say that ship is in the offing. 

OFF-SETS, in gardening, arc the 
young shoots that spring from the rooU 
of plants ; which being carefully se- 
parated, and planted in a proper soil, 
serve to propagate the species. 

Off-sbts, in surveying, are perpendi- 
culars let fall, and measuring from the sta- 



tionary lines to the hedge* fence, or ex- 
tremity of an inclosure. 

OGEF«, or O. G., in architecture, a 
moulding, consisting of two members, the 
one concave, and the other convex ; or, 
of a round and a hollow, like an S. 

OGIVE, in architecture, an arch, or 
branch of a Gothic vault \ which, instead 
of being circular, passes diagonally from 
one angle to another, and forms a cross 
with the other arches. 

OIL. The general characters of oils are 
combustibility, insolubility in water, and 
fluidity. From the peculiar properties of 
different oils, they are naturally divided 
into two kinds ; fixed or fat oils, and vo- 
latile or essential oils. The fixed, or fat 
oils, require a high*temperature to raise 
them to the state of vapour, a tempera- 
ture above that of boiling water ; but the 
volatile, or easential oils, are volatilized 
at the temperature of boiling water, and 
even at a lower one. Both the volatile 
and fixed oils are obtained from planU, 
and sometimes from the same plant ; but 
always from different ptrU of it While 
the seeds yield fixed oil, the volatile oil is 
extracted from the bark or wood. One of 
the most distinguishing characteristics of 
the fixed oils is, that they exist only in 
one part of the vegetable, in the seeds. 
No trace of fixed oil can be detected in 
the roots, the stem, leaves, or flowers of 
those plants, whose seeds afford it in 
great abundance. The oUve may seem • 
an exception to this. The oil which it 
jrields is extracted, not from the seeds, 
but from its covering. Among plants too, 
fixed oils are only found existing in those 
whose seeds have a peculiar structure. 
The seeds of pUnts have sometimes one 
lobe, in which case they are called 
" monocotyledonous" plants ; and some- 
times they have two, when they are de- 
nominated <* dicotyledonous." The for- 
mation of fixed oil in plants is exclusive- 
ly limited to the latter dass. There is 
no instance of fixed oils being found in the 
seeds of plants which have only one lobe. 
Those seeds which yield the fixed oils 
contain also a considerable portion of 
mucilage, so that when such seeds are 
bruised and mixed with water, thev form 
what is called an emulsion, which is a 
white fluid, containing a Quantity of the oil 
of the seed mixed witli the mucilage. 
Fixed oils are extracted from the seeds 
of a great number of plants. Those 
which yield it in greatest abundance are, 
the olive, thence called olive oil ; the 
seeds of lint, and the kernels of almoads, 
called linseed, or almond oil Fixed «ils 
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are abo obtained from animals ; tach «s 
train oil, as it is called, which is extract- 
ed from the fat or bhibber of the whale. 
Fixed oil is obtained also in great abun- 
dance from the liTers of animals, and is 
found to exist in the eg|^ of fowb. These 
fiifTerent kinds of 6xed oils, aHhough they 
possess many common properties, yet in 
others they are veiy different Many of 
the vegetable oils have no smell, and 
scarcely any perceptible taste. The 
animal oils, on the contrary, are generally 
extremely nauseous and oiTensiire. These 
differences are supposed to be owing to 
the mixture of extraneous bodies, or to 
certain chemical changes, which arise 
from the action of these bodies upon each 
other, or on the oil hself. As the fixed 
<mU exist ready formed in the seeds of 
plants, they are generally obtained by 
•* expression," and hence they have been 
called ** expressed oils.'* This it done 
by reducing the seeds to a kind of pulp, 
or fMste, which is enclosed in bags, and 
subjected by means of machinery, when 
it is obtained in ike large way» to strong 
pressure, so that the oil flows out, and 
XB easily collected. The oil which is 
obtained by this process, which has 
been called *<cold drawn oil," be- 
cause it is procured without the ap- 
plication of heat, and merely by pressure, 
IS the purest; but the quanti^ which 
seeds in general yield is comparatively 
small, and some seeds which contain a 
considerable portion of oil scarcely afford 
any when treated in this way. It there- 
fore becomes necessary, for extracting the 
oil from seeds of the latter description, 
and to have it in greater abundance from 
all seeds, to employ heat, to facilitate the 
separation of the oil from the mucilage, 
or other matters with which it is com- 
bined. For this purpose beat is applied, 
either to the apparatus which is employ- 
ed in pressing out the oil, or the bruised 
seeds are exposed to the vapour of water, 
and sometimes they are boiled in the wa- 
ter itself: by which means those sub- 
stances which are soluble in water are 
separated, and thus the oily part which 
adhered to these substances is disen- 
ga^d. The oils which are obtained in 
this manner are very impure. They are 
mixed with mucilage, and other parts of 
the substances from which they have 
been extracted. Many of tliese matters 
separate from the oils when they are left 
at rest. They are sometimes mechanical- 
ly purified by filtration through coai*8e 
dbths, by which means the josser parts 
are separated. Different oils too, it is 
laid, undergo different kinds of purifica- 



tion by different manufacturers, but these 
processes are kept secret Af^er they 
liave remained at rest for some time, they 
are filtered and agitated with water, by 
which the parts that are soluble in this 
fluid are separated from the oil. Some- 
times they are j^ntly heated, for a short- 
er or longer time, according to the na- 
ture of tiie substances with which the oil 
is contaminated. Acids diluted with wa- 
ter are employed to separate the muci- 
lage; lime and the alkalies are also used, 
to combine with an acid which holds this 
mucilage in solution, and thus to favour 
its precipiution. Alum, chalk, chy, and 
ashes, are also employed in the purifica- 
tion of oils. 

Fixed oils are generally liquid, but of a 
thick, viscid consistence, and in general 
they are lighter than water. The sped- 
fie gravity varies from 0.91, which is that 
of olive oil, to 0.94^ that of linseed oil. 
The boiling point of the fixed oils is not 
under the temperature of 600^. When 
exposed to cold they congeal, and even 
ciystalize. There is, however, a con- 
siderable variety in this respect among 
fixed oils : some become solid at the tem- 
perature of a few degrees above the 
freezing point of water : while others, on 
the contrary, require a degree of cold 
Bs 5^ : and some remain fluid when ex- 
posed to the greatest coW. Those oils, 
it has been observed, which most readily 
become solid, such as olive oil, are least 
subject to chan|^e; while those which 
congeal with difficulty have a greater 
tendency to spoil and become rancid. 
When fixed oil is exposed to heat it does 
not evaporate, till it is raised to the tem- 
perature of boiling, or 600° ; but when it 
IS thus raised in vapour, its properties arc 
changed. It isdecomposea by the sepa- 
ration of some of its principles. The part 
that is volatilized has a greater proportion 
of hydrogen; charcoal is deposited, and 
water and sebacic acid are formed, while 
carbonated hydrogen gas is disengaged. 
When oil is exposed to the open air, and 
a burning body is brought in contact with 
it, it readily takes fire, and burns rapidly, 
with a yellowish white flame. It is on 
this conversion of oil into vapour, and the 
inflammation of this vapour, that the ap- 
plication of oil in lamps and candles de- 
pends. The oil is g^dually and in small 
quantities brought in eontact with the 
burning part of Uie wick ; it is converted 
into vapour, which is immediately in- 
flamed, and continues to bum till nea- 
portions are supplied to undergo the 
same change, find thus keep up a constant 
and uniform light and heat. According 
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to the analysis of oKvc oil by Lavoisier, it 
is composed of hydrogen and carbon, viz. 

Carbon 78.92 

Hydrogen 21.08 

100.00 



The fixed oils are insoluble in water. 
When it is necessaiy to combine them 
.with this liquid, it is by means of mucila- 
ginous substances, in which case the mix- 
ture is known under the name of emul- 
sion ; or with alkaline substances, when 
it is distinguished by the name of soap . 
Some of these oils become thick, opaque, 
white, granulated, and are analogous in 
appearance to tallow. Oils subject to this 
cnange are called fat oils ; such, for in- 
stance, is olive oil, almond oil, and rape- 
seed oil. This change is more or less 
rapid in different circumstances. If a 
thin layer of oil be spread on the surface 
of the water, and exposed to the air, it 
takes place in a few days, and this effect 
is owmg to the absorption of oxygen, 
which combines with the oils. But other 
oilsy when they are exposed to the air, 
dry altogether, yet have the property of 
retaining their transparency. Oils which 
have this peculiar property are called dry- 
ing oils. The oil of poppies, hemp-seed 
oil, and particularly linseed oil, are pos- 
sessed of this property. The nature of 
the change which takes place in these 
drying oils is supposed to depend on the 
absorption of oxygen; and this oxygen 
combining with the hydrogen of the oil 
forms water. This opinion is supported 
by the practice which is followed to in- 
crease the drying property of linseed oil. 
It is usually boiled with litharge, before 
it is employed by painters. The litharge 
in this case is partly reduced to the me- 
tallic state, by being deprived of its oxy- 
gen, which is supposed to combine with 
the oil. Phosphorus combines with oils, 
with the assistance of heat A small por- 
tion of the phosphorus is dissolved, which 
communicates a luminous property to the 
oils, so that when they are spreaid upon 
any surface they shine in the dark. Hence 
some twenty years ago a person exhibited 
in London, as the everlasting lamp of the 
ancients, a vessel containing phophorus 
immersed in oil. 

The various purposes to which fixed 
oils are applied are too well known to 
require particular emimeration. They 
are employed in domestic economy, either 
as articles of food, and for this purpose 
are used alone, or in combination with 
other substances ; or they arc employed 



for giving light, by bein^ burnt in lampr 
They are used in medicine, either on ac- 
count of the properties which peculiar 
oils possess, or on account of the proper- 
ties they communicate to other substances 
with which they are combined. In this 
state the use of oib is well known, in the 
form of unguents, plasters, and liniments. 
In the arts fixed oils are of the most ex- 
tensive utility. They are employed in 
the fabrication of soaps, for mixing co- 
lours in painting, for some kinds of var- 
nish, and for defending substances from 
the action of air and fnoisture. 

Volatile oils are distinguished from the 
fixed oils by their volatility, fragrance, 
and acrid taste. I'hey are also known 
under the name of aromatic oils, from 
their odour ; or essential oils, oi* simply 
essences, from being supposed to consti- 
tute the essence or the existence of the 
vegetable matters which furnish them. 
Volatile oils are not limited to particular 
parts of plants, but are found to exist in 
every part of the plant, excepting in the 
Seed which furnishes tjie fixed oils. A 
great number of roots, which are gene- 
rally distinguished by aromatic odour, 
and have more or less of an acrid taste, af- 
ford volatile oils. They are furnished 
also by many woods, such as those of the 
pine and fir tribe, and by many of those 
which ai-e natives of warm climates. The 
leaves of a great number of plants be- 
longing to the Didynamia class also afford 
volatile oil, as well as many of the umbel- 
liferous plants. It is obtained also from 
many flowers of vegetables, and also from 
the covering of many fruits, as the skin 
of oranges and lemons. It is likewise ob- 
tained from a g^at number of seeds; but 
it is never found in the cotyledons or 
lobes themselves, but only in the external 
covering. The quantity of volatile oil 
which is obtained from vegetables varies, 
according to the age, the soil in which, 
they grow, and the state of the plant. 
Some plants, while green, furnish it in 
greatest abundance, while others yield 
most when they are dry. There are two 
processes by which volatile oil may be 
obtained. When it exists in plants in 
g^eat abundance, and in vesicles in a fluid 
state, it may be separated by mechanical 
means. Thus, by simple expression, the 
volatile oils are extracted from many 
plants, as, for instance, from the fruit of 
the orange and the lemon. From the 
outer rina of these fruits, when tliey are 
fresh, the volatile oil is obtained in the 
liquid form ; but in general the volatile 
oils of plants are neither so abundant, nor 
do they exist in that state of fluidity, by 
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which they can be procared by so simple 
a process. In most ctsesthey are sub- 
jected to the process of distillation ; and 
for this purpose they are macerated for 
some hours in water. They are then in- 
troduced into a stitl with the water; a 
moderate heat is applied, and continued 
till the fluid boil, when a great quantity 
of raponr of water, mixed with the vola- 
tile oil, passes over, and is received in 
proper vessels. The oil collects on the 
surface of the water, from which it may 
he easily separated. The water itself is 
of a milky colour, on account of a small 
quantity of oil suspended in it ; and even 
after the water becomes transparent by 
the particles of the oil separating from it, 
and rising to the top, it is still loaded with 
the peculiar odour of the plant. The vo- 
latile oils are particularly distinguished 
by their fragrance, which varies in the 
ciJs extracted from difTerent plants. The 
consistence of (he volatile oils also varies 
considerably. Sometimes they are as 
fluid as water, which is the case with 
those oils obtained by expression. Some 
are thick and viscid, as those generally 
are which are extracted from woods, 
roots, barks, and fruits of the warmer 
regions. Some congeal, or assume a gra- 
nulated solid consistence, at different tem- 
peratures. Of these Ust some are al. 
ways found to be in the concrete state. 
Several of the volatile oils are suscepti- 
ble of crystallisation, depositinjj^ in the 
remaining portion of the oil which con- 
tinues liquid, transparent polyhedrons 
more or less of a yellow colour, which are 
found to be pure oil. This last change 
is probably owing to an incipient oxida- 
tion ; for It never takes place unless oils 
hare been kept for some time. There is 
great variety of colour among volatile oils. 
Some indeed are nearly colourless, as the 
oil of turpentine ; but in eeoeral they are 
of different shades of colour. Some are 
yellow, as the oil of lavender ; some are 
of a reddish yellow or brown, as the oil 
of cinnamon or of rhodium ; some are 
bhie, as the oil of chamomile ; and some 
are green, as that of parsley. But the 
most prevailing colour among volatile 
^Is is yellow or reddish. 

Volatile oils have almost always an 
acrid, hot, and even burning taste. It 
it observed that the most acrid vegetable 
natters do not yield an oil possessed of 
this quality. The specific gravity of vo- 
Utile oils is generally less than that of 
water. Some volatile oils, however, as 
those of sassafras and canella, have a 
greater specific gravity. The specific 
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gravity of oils varies from 0.87 to 0.99, in 
those which are lighter than water; but 
those which are heavier are from 1 03 to 
1.40. When volatile oils are exposed to 
the light, the colour becomes consider- 
ably deeper; they become thicker, and 
increase in specific gravity. When vola- 
tile oils are expo sed to heat, they evapo« 
rate very readily. "^J^ey are much more 
combustible than the fixed oils ; and in 
btirning give out a great quantity of 
smoke, a very bright white flame, and a 
good deal of heat. They require a 
greater proportion of oxygen than the 
fixed oils, and yield a greater quantity 
of water. This arises from a greater 
proportion of hydrogen, and a smaller 
quantity of carbon, which they contain. 
The volatile oils are in some degree so- 
luble in water. When they are agitated 
with this liquid they combine with it, and 
communicate a very strong odour, and a 
slightly acrid taste. Phosphonis and ^- 
phur are soluble in volatile oils. With 
phosphorus the solution is luminous in 
the dark, is extren^ly fetid, and gives 
out by the force of heat phosphorated 
hydrogen pas. Some of tliese oils are 
employed m medicine. They are used 
also for the solution of those substances 
which are to be employed as varnishes ; 
and many of them are used in pcrfiime^y. 
As many of the volatile oils are produced 
but in small quantity, they are conse« 
quently hig^ priced. There is therefore 
some tempution to adulterate them with 
fixed oils, with cheaper volatile oils, or 
with other substances, to increase the 
quantity. It is therefore of some im- 
portance to be able to detect such frauds. 
When a volatile oil is adulterated with a 
fixed oil, there is a very easy test to dis- 
cover it. Let a single drop of the oil 
that is suspected fall on clean paper, and 
expose it to a gentle heat. If the oil is 
pure, the whole will be evaporated, and 
no trace remain on the paper ; but if it 
has been mixed with a fixed oil, a masy 
spot remains behind. Volatile ous are 
frequently adulterated with oil of turpen- 
tine; but this can only be detected by ita 
}>eculiar odour, which continues for a 
onger time than most of the other vola- 
tile oils. When they are adulterated with 
alcohol, it is easily detected by mixing a 
little of the oil with water, which imme- 
diately produces a milkiness, by the ab- 
straction of the alcohol from the oil, and 
its combination with the water. There 
is another class of oils, known under the 
name of empyreumatic oils, which have 
different properties from those which 
P 
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have been described. These oils are 
acrid and stimulating, with a strongly fe- 
tid and disagreeable odour. It would ap- 
pear that these properties are owing to 
a partial decomposition of other oils. 
These oils are produced, as the name im- 
ports, by the action of fire. They arc 
obtained when oils are forced to rise in 
vapour, and pass ovt>tn common distilla- 
tion, with a greater aegree of heat than 
that of boiling water, or by the applica- 
tion of a strong heat to substances from 
which no oil was previously extracted. 
These empyreumatic oils agree in some 
of their properties with the volatile oils. 
They combine in small proportion with 
water, and they are soluble in alcohol ; 
and probably any difference that exists 
between them is owing to a partial de- 
composition ; for when they are distilled, 
the oil is restored to a state of purity, and 
the carbonaceous matter which had been 
separated remains behind. See Thom- 
son's Chemistry. 

OINTMENT. See Pharmacy. 

OLAX, in botany, a genus of the Tri- 
andria Monogvnia class and order. Na- 
tural order of Sapotx, Jussieu. Calyx 
entire; corolla funnel-form, trifidj'nec- 
tarium four; berry three-celled, many- 
seeded. There is but one species, viz. 
O. Zeylanica, a native of Ceylon. 

OLD a^e. See Lowobvitt. 

OLDENBURG, (HsarBT,) in biogra- 
phy, who wrote his name sometimes 
Grubendol, reversing the letters, was a 
learned German gentleman, and bom in 
the duchy of Bremen, in Lower Saxony, 
about the year 1626, being descended 
from the counts of Aldenburg in West- 

{>halia: whence his name. During the 
ong English Parliament, in the time of 
Charles L, he came to England as consul 
for his countrymen ; in which capacity he 
remained at London in Cromwell's admi- 
nistration. But being discharged of that 
employment, he was engaged as tutor to 
Lord Henry O'Bryan, an Irish nobleman, 
whom he attended to the University of 
Oxford; and in 1656, he entered himself 
a student in that university; chiefly to 
have the benefit of consulting the Bod- 
leian Library. He was afterwards ap- 
pointed tutor to Lord William Cavendish, 
and became intimately acquainted with 
Blilton the poet. During his residence 
at Oxford, he became also acquainted 
with the members of that society there 
which gave birth to the Royal Society ; 
and upon the foundation of this latter, he 
was elected a member of it ; and when 



the society found it necessaiy to have 
two secretaries, he was chosen assistant 
to Dr. Wilkins. He applied himself with 
extraordinary diligence to the duties of 
this office, and began the publication of 
the "Philosophical Transactions," with 
Number 1, in 1664. In order to discharge 
this task with more credit to himself and 
tlie Society, he held a correspondence 
with more than seventy learned persons, 
and others, upon a g^eat variety of sub- 
jects, in different parts of the world. 
This fatigue would have been insupport- 
able, had he not, as he told Dr. Lister, 
managed it so as to make one letter an- 
swer another; and that, to be always 
fresh, he never read a letter before he 
was ready immediately to answer it ; so 
that the multitude of his letters did not 
clog him» nor ever lie upon his hands. 
Among others, he was a constant corre- 
spondent of Mr. Robert Boyle, and he 
translated many of that; ingenious gen- 
tleman's works into Latin. 

About the year 1674, he was drawn 
into a dispute with Mr. Hook, who com- 

Elained that the Secretary had not done 
im justice, in the History .of the Trans- 
actions, with respect to the invention of 
the spiral spring for pocket-watches : the 
contest was carried on with some warmth 
on both sides, but was at length termi- 
nated to the honour of Mr. Oldenburg; 
for pursuant to an open representation 
of the affair to the Royal Society, the 
Council thought fit to declare, in behalf 
of their Secretary, that they knew no- 
thing of Mr. Hook having printed a book, 
entitled "Lampas," &c., but that the 
publisher of the << Transactions'* had con- 
ducted himself faithfully and honestly in 
managing the intelligence of the Royal 
Society, and given no just cause for such 
reflections. 

Mr. Oldenburg continued to publish 
the ** Transactions" as before, to Number 
136, June 25, 1677 ; af^er which, the pub- 
lication was discontinued till the January 
following, when they were again resumed 
by his successor in the secretary's office, 
Mr. Nehemiah Grew, who earned them 
on till the end of February, 1678. Mr. 
Oldenburg died at his house at Charlton, 
between Greenwich and Woolwich, in 
Kent, August 1678, and was interred 
there, being fifly-two years of age. 

He published, besides what has been 
already mentioned, twenty tracts, chiefly 
on theological and political subjects; 
in which he principally sdmed at re- 
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conciling dHTerences, and promoting 
peace. 

OLDENLANDIA, in botany, a genus 
of the Tetandria If onogynia class and or- 
der. Natural order of Stellatz. Rubia- 
ceae, Jussicu. Essential character : ca- 
Ivx fastened to the pericarpium with 
four awl-shaped teeth at top ; corolla one- 
petalled, four-cleft ; capsule inferior, 
two-celled; receptacle free, fastened to 
the partition by the base onl)^. There 
are sixteen species. 

OLEA, in botany, oHve, a genus of 
the Diandrta Monogynia class and order. 
Natural order of Sepiariz. Jasminex, 
Jussieu. Essential character: corolla 
four^left, with sub-ovate segments ; 
drupe one-seeded. There are seven spe- 
cies, of which the O. lon&^folia, lon^-leav- 
ed European olive, is chiefly cultivated 
in the south of France, from which they 
make the best oil. O. latifolia, broad- 
leaved European olive, is principally cul- 
tivated in Spain, where the trees grow 
to a much larger size than th« preced- 
ing ; the fruit is nearly the sire of a Pro- 
vence olive, but of a stronger flavour; 
for which reason it is not so grateful to 
an English palate. The olive seldom be- 
comes a large tree ; two or three stems 
frequently rise from the same root, from 
twenty to thirty feet in height, putting 
out branches almost their whole length, 
covered with a greyish bark. 

The olive, in all ages, has been held in 
peculiar estimation, as the bounteous gift 
€if Heaven ; it is still considered as em. 
blematic of peace and plenty ; the great 
quantity of oil which it produces in 
some countries, effectually realizes the 
latter of these blessings. Unripe olives 
pickled, especially the Provence and 
Lucca sorts, are to many persons ex- 
tremely grateful; they are supposed to 
promote digestion. 

OLEHON Imot, laws relating to mari- 
time affairs, and so called, because made 
when King Richard 1. was at the Isle of 
Oleron in Aquitune. 

OLFACTORY nerves, the first pair of 
the head ; so called from their being the 
immediate instruments of smelling. 

OLIFIANT £ra$, a name given by the 
Dutch chemists to carburated hydrogen, 
or heavy inflammable gas. See Gas. 

OLIGARCHY, a form of government 
wherein the administration of affairs is 
lodged in the hands of a few persons. 

See GOTKBITMSHT. 

OLIVE. See Oixjl. 
OLIVINE, in mineralogy, a species of 
the Cb^sdite family, found in the form 



of crystals, chiefly in basalt ; colour be- 
tween asparagus and olive-^reen ; spe- 
cific gravity 3.2. It is infusible before 
the blow-pipe ; but with borax it melts 
into a dark-green bead. Nitric acid 
dissolves its iron, and deprives it of co- 
lour. It is found very abundantly in 
many parts of Germany ; also in France, 
Norway, and Sweden, and in our coun- 
try : according to Rlaproth, it con- 
tains 

Silica - - - * - 48. 

Magnesia - - - - 27. 

Lime 0.25 

Oxide of iron - - 12.5 

97.75 
Loss 2.25 

100 



OLYRA, in botany, a genus of the Mo- 
noecia Triandria class and order. Natu- 
ral order of Gramina, Graminex, or Grass- 
es. Essential character : male, calyx 
glume one-flowered, awned ; corolla 
elume awnless. Female, calyx glume one* 
flowered, spreading, ovate ; style bifid ; 
seed cartilaginous. There are two spe- 
cies, viz. O. paniculata, and O. pauciflo- 
ra, both natives of Jamaica. 

OMENTUM, the cow/, in anatomy, 
a membranaceous part, usually furnish- 
ed with a large quantity of fat ; being 
placed under the peritonaeum, and im- 
mediately above the intestines. See 
Akatomt, 

OMNIUM, a term in familiar use 
among stock-brokers and speculators in 
the funds, to express the whole of the 
articles which the subscribers to a loan 
receive from government. Thus, if the 
subscribers, according to their agree- 
ment with government, are to have for 
every hunqred pounds advanced a cer- 
tain sum in 3 per cent consols, a further 
sum in 4 per cents, and a proportion of 
the lone annuities, the blank receipts 
which they receive for making the instal- 
ments on the several articles are^ when 
disposed of independent of each other, 
as the 3 per cent, consols only, called 
scrip, but when the receipts are sold to- 
gether, as originally received, they are 
usually called omnium. As the omnium 
of every loan is the subiect of extensive 
speculations, it generally is liable to con- 
siderable variations with respect to its 
current price, sometimes selling at a 
high premium, at other times at a dis- 
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count, tccording^ to the circumstances 
which take place between the a^^reement • 
for the k)an and the day fixed for paying 
the last instalment Thus the omnium 
of the year 1799, was at first at 4 and 5 
per cent premium ; on the 20th of Au« 
gust it had risen to 19|, and on the 3d 
September was at 22i ; it soon after fell 
considerably, and on the 14th of October 
wasal4i, 2i, 3|; but on the 18th No- 
▼ember it liad got up again to 12 per 
cent premium. The omniuui of the 
year 1801 rose, on the signing of pre- 
Lminaries of peace, to 18 per cent., 
and was soon after at 25 per cent, 
premium : the omnium of the foUov^ing 
year was at one time 12 per cent 
discount. 

OMPHALEA, in botany, a genus of 
The Monoecia Monadelphia class and 
order. Natural order of Tricocc:e. Eu- 
phorbix, Jussieu. Essential character: 
male, calyx four-leaved ; corolla none ; 
filaments columnar, with the anthers 
inserted into it : female, calyx five- 
leaved ; corolla none ; stigma trifid ; cap- 
sule fleshy, three-celled; nut solitary. 
There are four species, aU natives of J a- 
isaica. 

ONCHIDIUM, in natural history, a 
genus of the Vermes MoUusca class and 
order. Body oblong, creeping, flat be- 
neath, mouth placed before ; two feelers, 
situate above tbe mouth ; two arms at the 
side of the head « vent behind and placed 
beneath. There b but a single species, 
viz. O. typhz, the onch, which is describ. 
ed in the transactions of the Linnzan So- 
ciety. It inhabits Bengal, on the leaves 
of the typha elephantina, about an inch 
long, and not quite so broad, but linear, 
and longer when creeping. In appear- 
ance it very much resembles a Umax, but 
differs principally in wanting the shield 
and lateral pore, and in being furnished 
with a vent behind. Body above con- 
vex ; head small and placed beneath, 
which when the animal is in motion is 
perpetually changing its form and size» 
and drawn in when at rest ; mouth placed 
lengthwise, and continually varying its 
shape from circular to linear : feelers re- 
tractile, resembling those of the slug, and 
apparently tipt with eyes ; arms dilatable, 
solid, compressed, and palmate when fully 
expanded. 

ONION, in botany, see Allium. Con- 
sidered chemically it may be observed, 
that as it possesses most of the proper- 
ties of Gaelic (which see) though not in 
so large proportioDib a volatile oil> on 



which its activity depends, might be ex- 
pected, but this has not been found. 
Water distilled from it vields no oil : if 
therefore there is any oil, it must be in 
very smsdl qtiantities, and soluble in wa- 
ter. The active principle of the onioo 
acts upon the tin of the alembic in which 
experiments have been made. 

ONISCUS, in natural history, a genua 
of insects of the order aptera. Jaw trun- 
cate, denticulate ; lip bifid ; antennsc from 
two to four, setaceous ; body oval, consist- 
ing of about fourteen transverse seg- 
ments; fourteen legs. These insects ie^ 
on animal and vegetable matter, and thej 
cast their skin. There are nearly fifty 
species, divided into sections. A. with- 
out feelers ; four antennae, sessile. B. feel- 
ers unequal, the hind-ones longer; an- 
tennse filiform. The most common spe- 
cies is the O. asellus, or common wood- 
louse, found in }(reat quantities under the 
bark of decayed trees, beneath stones in 
damp situations. . It preys on minuter in- 
escts. O. armadillo, the medical woodt 
louse, is of a darker colour than the for- 
mer, but found in similar situations. 
When suddenly disturbed or touched, it 
rolls itself up into a round form in the 
mannerof the armadillos; frequently re- 
maining in that state for a considerable 
length of time. This insect was former- 
ly considered as a specific in many disor- 
ders, but is now rarely used. Among 
marine insecu of this genus, is the O. 
^udeloupensis, measuring about one 
mch and three quarters in length t an- 
tennx very short, compressed, inferior 
pair rather longer ; abdomen covered 
with six scales, beneath ; tail somewhat 
oval, flat, furnished with a lateral style 
on each side, the last joint of which is bi- 
fid ; the five segments of the body before 
the tail are much narrowed, and destitute 
of feet The female protects her young, 
for a considerable time after their exclu- 
sion, under the abdominal scales ; in this 
respect resembUng the opossum amongst 
the quadrupeds. They are often found 
in the mouth of the Clupea menhaden or 
mossbanker, attadied to the palate, and 
partaking of its form. 

ONOCLEA, in botany, a genus of the 
Cryptogamia Filices class and order. Na- 
tural oraer of Filices or ferns. Generic 
character ; capsules under the recurved 
and cohtractea pinnules of the frond, re- 
sembling pericarps. There are two spe- 
cies, viz, O. sensibilis, and O. polypodioi- 
des ; the former is a native of Virginia, 
tbe latter was found by Koenig, in 
the fissures of the rocks near the top of 
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the Table HouDtain at the Cape of Good 
Hope. 

ONONIS, in boUny» rettharrow, a ge- 
nus of the Diadelphia Decandria class and 
order. Natural order of Papilionacex or 
Leguminosc. Essential character : calyx, 
five-iparted, with linear segmenU; banner 
striated ; legume turgid, sessile; filaments 
connate^ without a fissure. There are 
thirty-eight species ; these are herbace- 
ous plants or under shrubs ; leaves ter- 
nate, with the leaflets often serrulate ; 
stipules fastened to the bottom of tlie pe- 
tiole ; flowers yellow or purple, <>ne or 
many flowered. 

ONOFORDUM, in botany, a genus of 
the Syngenesja Polygamia j£quaiis class 
and order. Natural order of Compositx 
Capltatx. Cinarocephalx, Jussieu. Es- 
sential character: calyx scales mucronate : 
receptacle honey-combed. There are 
seven species. 

ONOSMA, in botany, a genus of tlie 
Pentandria Monogynia class and order. 
Natural order of Asperifolix. Borra^ 
ginex, Jussieu. Essential character : co- 
rolla, bell-shaped, with the throat per- 
vious : seeds foufi There are three spe- 
cies. 

ONYX. See Cbalosdoitt. 

OPACITY, in philosophy, a quali^ of 
bodies which renders them impervious 
to the rays of light. It has been suppos- 
ed that opacity consists in this, that the 
pores, of the body are not all straight 
This doctrine, however, is deficient : for 
though to have a body transparent, its 
pores must be straight, or rather open 
every way, yet it is inconceivable how it 
should happen, that not only glass and 
diamonds, but even water, whose parts 
are so veiy moveable, should have all 
their pores open and pervious evcrjr way; 
while the finest paper, or the thinnest 
gold leaf, should exclude the light, for 
want of such pores. 

So tliat another cause of opacity must 
be sought for. Now all bodies have vast- 
ly more pores or vacuities than are ne- 
cetsary (or an infinite number of rays to 
pass freely through them in right lines, 
without striking on any of the parts them- 
selves. For, since water is nineteen 
times lighter or rarer than gold, and yet 
gold itself is so very rare that ma^etic 
effluvia pass freely through it, without 
any opposition, and quicksilver is readily 
received within its pores, and even water 
itself by compression, it must have more 
pores than solid parts ; consequently wa- 
ter must have at least forty times as much 
Taciuty as solidity. The cause, therefore^ 



why some bodies are opaque, does not 
consist in the want of rectilinear pores, 
pervious every way, but either in the un- 
equal density of the parts, or in the mag- 
nitude of the pores, and their being either 
empty, or filled with a different matter ; 
by means of which the ravs of light, in 
their passage, are arrested by innumera- 
ble refractions and reflections, till at 
length, falling on some solid part, they 
become quite extinct, and are utterly 
absorbed. Hence, cork, paper, wood, 
&c. are opaque ; while glass, diamonds, 
&c. are pellucid. For in the confines or 
joining of parts alike in density, such as 
those of glass, water, diamonds, &c. 
among themselves, no refraction or re- 
flection takes place, because of the equal 
attraction every way ; so that such of the 
rays of light as enter the first surface 
pass straight through the body, except- 
mg such as are lost and absorbed, by 
striking on solid parts; but in the border- 
ing of parts of unequal density, such as 
those of wood and paper, both with re- 
gard to themselves, and with regard to 
the air, or empty space in their larger 
pores, the attraction being unequal, the 
reflections and refractions will be very 
great; and thus the ravs will not be 
able to pass through such bodies, being 
continually driven about, till they be« 
come extinct. 

That this interruption or discontinuity 
of parts is the chief cause of opacity, Sir 
Isaac Newton argues, appears from hence, 
that all opaque bodies immediately be- 
gin to be transparent, when their pores 
become filled with a substance of nearly 
equal density with their parts. Thus, 
paper, dipped in water or oil, some stones 
steeped in water, linen cloth dipped in oil 
or vinegar, &c. become more transparent 
than before. 

OPAL, in mineralogy, a species of the 
Quartz family, found in many parts of 
Europe, especially in Hungry. When 
first dug out of the earth it is soft, but it 
hardens and diminishes in bulk by expo« 
sure to the air. The specific gravity va- 
ries from 1.9 to 2.5. There are four 
subspecies, tnz. the precious, the common, 
the semi, and the wood opal. Some speci- 
mens have the property of emitting vari- 
ous coloured rays, with a particular efiful- 
gency, when placed between the eye and 
the light. The opals that possess this pro- 
perty are distinguished by lapidaries by 
the epithet oriental or nobilis. It is es- 
teemed the most beautiful of the ^ems by 
Eastern nations ; but Th Europe it is not 
quite so highly valued, on account of its 
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liability to split on a sudden change of 
temperature : it is principally used for 
necklaces, ear rings and finger rings. The 
moat beautiful opals known are in the Im- 
perial cabinet of Vienna ; one is five inches 
long and two and a half in diameter; an. 
other is of the size and nearly of the shape 
of a hen's egg. The noble opal consists 
of silica and water in the proportion of 9 
to 1. Specimens of the common and semi- 
opal have been analysed, and found to con- 
sist as follows : 

Common OpaU Serai OpaU 

Silica - - - - 9874 - - 43.50 

Alumina ... 0.1 . . 0.0 

Oxide of iron - - 0.1 . - 47. 

Water . - - - 0.0 - . 7.5 



Loss 



98.95 
105 

100 



98.00 
2. 

100 



OPATRUM, in natural history, a ge- 
nus of insects of the order Coteoptera. 
Antennae moniliform, thicker towards the 
tip ; head projecting from a cavity in the 
thorax ; thorax a little flattened, margin- 
ed : shells immarg^nate, longer than the 
abdomen. There are twenty-eight spe- 
cies, O. sabulosum is brown, shells with 
three indented raised lines ; thorax emar- 
ginate. Inhabits Europe and America, 
on sand. 

OPERA, a dramatic composition set to 
music, and sung on the stage, accompa- 
nied with musical instruments, and en- 
riched with magnificent dresses, ma- 
chines, and other decorations. 

Opiinx-g'lass in optics, so called from 
Its use in theatres, &c. ; it is sometimes 
called a ** diagonal perspective" from its 
construction. It consists of a tube about 
four inches long, in each side of which 
there is a hole exactly against the mid- 
dle of a plane mirror, which reflects the 
rays falling upon it to the convex glass, 
through wbicn they are i*efractcd to the 
concave eye-glass, whence they emerge 
parallel to the eye at the hole in the 
tube. This instrument is not intended to 
magnify objects more than about two or 
three times. The peculiar artifice is, to 
view a person at a small distance, so that 
no one shall know who is observed: for the 
instrument points to a different object 
from that which is viewed ; and as there 
is a hole on each side, it is impossible to 
know on which hand the object is situat- 
ed, which you are looking at. 



OPEHCULARIA, in botany, a genas 
of the Tetandria Monogynia class and 
order. Essential character: flower com- 
pound ; calyx common, one-leafed, un* 
equally toothed, closed by a common re- 
ceptacle, flowering above, seeding below, 
falling when ripe. There arc three spe- 
cies. 

OPHIDIUM, in natural history, » genus 
of fishes of the order Apodes. Gene- 
ric character: the head rather naked; 
teeth in the jaws, palate, and throat ; gill 
membrane seven-rayed ; body in the form 
of a swftrd. There are four species. We 
shall notice only O. barbatum, or the 
bearded Ophidium: this is generally 
about eight inches long, and is a native 
of the Adriatic and Mediterranean Seat, 
and is not much valued as food. It sub- 
sists on small fishes and crabs. 

OPHIOGLOSSUM, in botany, adder** 
ton^rite, a genus of the Cryptogamia Fili- 
ces class and order. Natural order of 
Filices, or Ferns. Generic character: 
capsules numerous, connected by a mem- 
brane into a distich spike, subglobular, 
when ripe opening transversely, without 
any elastic ring : seeds very many, ex- 
tremely minute. There are nine species. 

OPHIORHIZA, in botany, a genus of 
the Pentandria Monogynia class and or- 
der. Natural order of^Stellatx. Gentia- 
nx, Jussieu. Essential character: corol- 
la funnel-form ; germ bifid ; stistnas 
two ; fruit two-lobed. There are toree 
species. 

OPHIOXYLUM, in boUny, ierpenime 
•wood, a eenus of the Polygamia Monoecia 
class and order. Natural order of Apoci- 
nex, Jussieu. Essential character: her- 
maphrodite, calyx five-cleft ; corolla five- 
cleft, funnel.form ; stamens five ; pistil 
one : male calyx bifid; corolla five-clef t^ 
with a funnel-form mouth ; nectary cylin. 
dric ; stamens two. . There is but one 
species; viz. O. serpentinum, scarlet- 
flowered ophioxylum, a native of the 
East Indies. 

OPHIRA, in botany, a genus of the Oc- 
tandria Monogynia class and order. Na- 
tural order of Onagrx, Jussieu. Essen- 
tial character; involucre two-valved, 
three-flowered ; corolla four-petalled, su- 
perior ; berry one-celled. There is but 
one species : rdx. O. stricta, a native of 
Africa. 

OPHRYS, in botany, a genus of the 
Gynandria Diandria class and order. Na- 
tural order of Orchidez. Essential cha- 
racter : nectary somewhat keeled under- 
neath. There are thirty-four species. 
These plants are of the same nattinl ge- 
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aus with the Orchis. LintiKUS distin- 
^shed this nttural order into genera 
from the nectarium, which in Orchis 
forms a horn or spur at the back of the 
flower» whereas the lip of it in this is a 
petal, hanging down» with a ridge or keel 
running i£>ng the back. O. nidis avis, 
bird's nest Ophrys, has the root compos- 
ed of many strong fibres, from which 
arise two oval veined leaves, jointed at 
their base ; between these spring up a 
naked stalk about eight inches in height, 
terminated by a long spike of herbace- 
ous flowers, resembhng gnats, composed 
of five petals, with a long bifid lip to the 
nectarium,a crest or standard above, and 
two wings on the ude ; capsule anguhir, 
opening in six parts, filled with small 
seeds like dust. Native of several parts 
of Europe. 

OPHTHALMIA, in medicine, an in- 
flammation of the membranes which in- 
vest the eye. 

OPIUM, in chemistr^r and medicine, 
an inspissated gummy juice, which is ob - 
tained firom the head of the " papaver 
somniferum." It is imported from Per- 
sia, Arabia, and other warm parts of Asia, 
in flat cakes, covered with leaves to pre- 
vent their sticking together. It has a 
reddish brown colour, and strong pecu- 
liar smell : its taste at first is nauseous 
and bitter ; but this soon becomes acrid, 
and produces a sUght warmth in the 
mouth. A peculiar substance has been 
detected in opium, to which it is suppos- 
ed the properties it possesses of pro- 
ducing sleep are owing. On account of 
this property, this substance has receiv- 
ed the name of narcotic matter. It is 
obtained from the milky juices of some 
plants, as those of the poppy, lettuce, 
and some others. Opium, which is ex- 
tracted from the poppy, is prepared by 
the following process. The heads of the 
white poppy, which is cultivated in dif- 
ferent countries of the east for this pur- 
pose, are wounded with a sharp instru- 
ment ; a milky juice flows out, which 
concretes, and is collected and formed in- 
to cakes. In this state opium is a tenacious 
substance, of a brownisn colour ; has a pe- 
cuhar smell, and a disaf^eeable bitter 
taste. It becomes soft with a moderate 
heat It readily takes fire, and bums rapid- 
ly. By the analyns of opium, it appears to 
be composed of the sulphates of hme and 
of potash, extractive matter, gluten, mu- 
cilage, resinous matter, and an oU, be- 
sides the narcotic matter to which its pe- 
culiar properties are owing. By digest- 
ing opium in water, part of it is dissolv- 



ed, and by evaporating the solution to the 
consistence of syrup, a gritty precipitate 
appears, which becomes more copious 
with the addition of water. This preci- 
pitate is composed of resinous and ex- 
tractive matter, besides the peculiar nar- 
cotic matter which is crystalhzed. When 
alcohol is digested on this precipitate, the 
resinous and narcotic matters are dissolv- 
ed, and the extractive matter remains 
behind. As the solution cools, the nar- 
cotic matter crystallizes; but the crystals 
are coloured with a portion of resin. By 
repeated solutions and crystallizations it 
may be obtained tolerably pure. If alco- 
hol be digested on the residuum^ it be- 
comes of a deep red colour, the same 
crystals are deposited on cooling, and 
may be purified in the same way from 
the resinous matter with which they are 
contaminated. The narcotic matter, when 
properly purified, is of a white ' colour ; 
crystalhzes in right-angled prisms, with 
a rhomboidal base ; and has neither taste 
nor smell. It is insoluble in cold water, 
and requires 400 parts of boiling water 
for its solution, from which it is precipi- 
tated by cooling. The solution does not 
reddon the tincture of turnsole. It is so- 
luble in 24 parts of boiling alcohol, and 
acquires about 100 parts when it is cold. 
When water is added to the solution in 
alcohol, it is precipitated in the form of a 
white opaque matter. One of the most 
decided characters of this substance is its 
easy solubility in all the acids, and with- 
out the aid of heat. It is precipitated from 
these solutions by means of an alkah, in 
the form of white powder. Pure alkalies 
increase the power of its solubility in wa- 
ter, and the acids, when not added in ex- 
cess, occasion a precipitate. When nitric 
acid is poured on the crystals reduced to 
a coarse powder, it communicates to 
them a red colour, and readily dissolves 
them. When the solution is heated and 
evaporated, it yields crystals of oxahc 
acid in considerable quantity. The resi- 
duum has a very bitter taste. From the 
effects of heat and of nitric acid on this 
substance, it appears to be composed of 
oxygen, hydrogen, carbon, and azote. 
This narcotic subsUnce is also found in 
the milky juice, and in the extracts 
which are obtained from several other 
plants, as from different species of lac- 
tuca, or lettuce ; hyoscyamus niger, or 
henbane. The leaves of some plants 
also produce similar effects, as those of 
the deadly night-shade, fox-glove, and 
conium roacoUtum, or heimock. See 
pom. 
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OPOPANAX. See Otrx retin. 

OPOSSUM. See Didblphis. 

OPTICS, the science of vision, includ- 
ing Catoptrics and Dioptrics, and even 
Perspective ; as also the whole doctrine 
6f light and colours* and all the pheno- 
mena of visible objects. See Pkbspio- 

TIVB. 

Optics, in its more extensiv accepta- 
tion, is a mixed mathematical science, 
whic^ explains the manner in which vi- 
sion IS performed in the eye; treats of 
sight in gfeneral ; gives the reasons of the 
several modifications or alterations which 
the rays of light undergo in the eye ; and 
shbws why objects appear sometimes 
greater, sometimes smaller, sometimes 
more distinct, sometimes more confused, 
sometimes nearer, and sometimes more 
remote. In this extensive signification it 
IS considered by Sir Isaac Newton, in his 
Optics. Indeed Optics make a consider- 
able branch of natural philosophy ; both 
as it explains the laws ot nature, accord- 
ing to which vision is performed, and as 
it acounts for abundance of physical phe- 
nomena, otherwise inexplicable. 

The reflection of the rays of light is, 
indeed, an occurrence too frequent and 
obvious to have escaped the notice even 
of the earliest observers ; a river or some 
other piece of water was probably the 
first mirror; its effect was after^'ard 
imitated by metallic mirrors ; hence was 
discovered the equality of the angles of 
incidence and reflection. It was known 
at an early period that an oar, or other 
straight piece of wood, partially imnjers- 
ed in water, no longer appeared straight, 
yet ages after this elapsed before any at- 
tempts were made to ascertain the rela- 
tion between the angles of incidence and 
refraction. Empedocles was the first 
person on record that wrote systemati- 
cally on light ; and Buclid composed a 
treatise on the ancient optics and catop- 
trics ; dioptrics being less known to the 
ancients, though it was not quite unno- 
ticed by them; for among the phenomena 
at the beginning of that work, Euclid re- 
marks the effect of bringing an object in- 
to view, by refraction, in the bottom of a 
vessel, by pouring water into it, which 
could not be seen over the edge of the 
vessel before the water was poured in ; 
and other authors speak of the then 
known effects of glass globes, 2kc. both 
as burning glasses, and as to bodies seen 
through them. Euclid's work, the genu- 
ineness of which has been doubted, is 
chiefly on catoptrics, or reflected rays; 
in which he shows the chief properties of 
them in plane, convex, and concave aor- 



faces, in his usual geometrical manner, 
beginning with that concerning the equa- 
lity of the angles of incidence and re- 
flection, which he demonstrates; and in 
the last proposition, showing the effect 
of a concave speculum, as a burning 
glass, when exposed to the rays of the 
sun. 

The effects of burning glasses, both by 
refraction an<l reflection, are noticed by 
several others of the ancients, and it has 
been thought that the Romans had a me- 
thod of lighting their sacred fire by some 
such means. Aristophanes, in one of his 
comedies, introduces a person as making 
use of a globe filled with water to cancel 
a bond that was againit him, by thus melt- 
ing the wax of the seal. If we give cre- 
dit to what some ancient historians are 
said to have written concerning the ex- 
ploits of Archimedes, we shall be induced 
to think that he constructed some venr 
powerful burning mirrors It is even al- 
lowed that this eminent geometrician 
wrote a treatise on the subject of them, 
though it be not now extant ; as also con- 
cerning the appearance of a ring or cir- 
cle under water, and therefore could not 
have been ignorant of the common phe- 
nomena of refraction. We find many 
questions concerning optical appearances 
in the ^orks of Aristotle. This author 
was also sensible that it is the reflection 
of light from the atmosphere, which pre- 
vents total darkness after the sun sett, 
and in places where he does not shine in 
the day time. He was also of opinion, 
the rainbows, halos, and mock-suns, were 
all occasioned by the reflection of the 
sun-beams in different circumstances, by 
which an imperfect image of his , body 
was produced, the colour only being ex- 
hibited, and not his proper figjite. The 
ancients were not only acquainted with 
the more ordinary appearances of refrac- 
tion, but knew also the prodnction of co- 
lours by refracted light. Seneca says, 
that when the light of the sun shines 
through an ang^ilar piece of glass, it 
shows all the colours of the rainbow. — 
These colours, however, he 8%ys,arc 
false, such as are seen in the pigeon's neck 
when it changes its position ; and of the 
same nature, he says, as a speculum, 
which, without having any colour of itt 
own, assumes that of any other body. 

It appears also, that the ancients were 
not unacquainted with the magnifying 
power of glass globes filled with water, 
though they probably knew nothing of 
the reason of this power; and it is sup- 
posed that the ancient eng^vers made 
use of a glass globe filled with water to 
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macrmfy' their 6gures, tbtt they might 
work to more advantage. 

Ptolemy, about the middle of the se- 
cond century, wrote a considerable trea- 
tise on optics. The work is lost ; but 
from the accounts of others it appears 
that he there treated of astronomical re- 
fractions. The first astronomers were not 
«ware, that the intervals between stars 
appear less when near the horizon than 
in the meridian ; and on this account they 
must have been much embarrassed in 
their observations ; but it is evident that 
Ptolemy was aware of this circumstance, 
by the caution which he gives to allow 
something for it, whenever recourse is 
had to ancient observations. This philo- 
sopher also advances a very remote hv- 
pothens, to account for the remarkably 
l^at apparent size of the sun and moon 
when seen near the horizon. The mind, 
he says, judges of the size of objects by 
means of a preconceived idea of their 
distance from us; and this distance is 
fancied to be greater, when a number of 
objects are interposed between the eye 
and the body we are viewing, which is 
the case when we see the heavenly bo- 
dies near the horizon. In his Almagest, 
however, he ascribes this appearance to 
a refraction of the rays by vapours, which 
actually enlarge tlie angle under which 
the luminaries appear,. just as the angle 
is enlarged by which an object is seen 
from under water. See Ktolsmt. 

Alhazen, an Arabian writer, was the 
next author of consequence, who wrote 
about the year 1100. Alhazen made 
many experiments on refraction, at the 
wurfice between air and water, air and 

Slaas, and water and glass ; and hence he 
educed several properties of atmosphe- 
rical refraction, such as, that it increases 
the altitudes of all objects in the heavens ; 
and he first advanced that the stars are 
sometimes seen above the horizon by 
means of refraction, when they are really 
below it; which observation was con- 
firmed by VitelUo, Walther, and especial- 
ly by the observations of Tvcho Brahe. 
Alhazen observed, that retraction con- 
tracts the diameters and distances of 
the heavenly bodies, and that it is the 
cause of the twinkling of the stars. This re- 
fractive power he ascribed, not to the va- 
pours contained in the air, but to its dif- 
ferent degrees of transparency. And it 
was his opinion, that so far from being 
the cause of the heavenly bodies appear- 
ing larger near the horizon, it would 
make them appear lessi observing^ that 
two stars appear nearer together in the 
horizon than near the mendian. This 
VOL. IX 



phenomenon he ranks among optical de. 
ceptions. We judge of distance, he 
says, by comparing the angle under 
which objects appear with their sup- 

gosed disunce ; so that if these.angles 
e nearly equal, and the distance of one 
object be conceived ^ater than that of 
the other, this will be imagined to be the 
larger. And he further observes, that 
the sky near the horizon is always ima- 
gined to be further from us than any other 
part of the concave surface. 

In the writings of Alhazen, too, we find 
the first distinct account of the magnify- 
ine power of glasses, and it is not impro- 
bable that his writings on this head gave 
rise to the useful invention of spectacles; 
for he says, that if an object be applied 
close to the base of the larger segment of 
a sphere of glass, it will appear magnifi- 
ed. He also treats of the appearance of 
an object through a globe, and sajrs that 
he was the first who observed the refrac- 
tion of rays into it. 

In 1270, Vitellio, a native of Poland, 
published a treatise on optics, containing 
all that was valuable in Alhazen, and di- 
gested in a better manner. He observes, 
that light is always lost by refraction, 
which makes objects appear less lumi- 
nous. He gave a table of the results of his 
experiments on the refractive powers of 
air, water, and glass, corresponding to 
different angles of incidence. He as. 
cribes the twinkling of the stars to the 
motion of the air in which the light is re- 
fracted ; and he illustrates this hypothesis 
by observing, that they twinkle still more 
when viewed in water put in motion. He 
also shows that refraction is necessary, as 
well as reflection, to form the rainbow : 
because the body which the rays fall 
upon is a transparent substance, at the 
surface of which one part of the light is 
always reflected, and another refracted. 
And he makes some ingenious attempts 
to explain refraction, or to ascertain the 
law of it He also considers the foci 
of glass spheres, and the apparent size 
of objects seen through them, though 
with but little accuracy. See Rktbac- 
Tioir. 

Contemporary with Vitellio was Roger 
Bacon, a man of very extensive genius, 
who wrote upon almost every branch of 
science; though it is thouglit his im- 
provements in optics were not carried far 
beyond those of Alhazen and Vitellio : to 
him, however, has been attributed th^ 
invention of the Maqic hxTsrmjt, which 
see. 

One of the next who distin£fuished him- 
self in this way was Maurolycus, teacher 
G 
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of «IMheinaties at Meitina. In a trestite» 
'* De Lumine et Umbra," published in 
1575, he demonstrates, that the crystal* 
line humour of the eye is a lens that col- 
lects the rays of light issuing from the ob- 
jects, and throws them upon the retina, 
where the focus of each pencil is. From 
this principle he discovered the reason 
why some people are short-sighted, and 
otJiers long-sighted ; also why the former 
are relieved by concave glasses, and the 
others by convex ones. 

Contemporary with BCaurolycus was 
John Baptists Porta, of Naples. He dis- 
covered the camera obscura, which throws 
considerable light on the nature of vision. 
His house was the constant resort of all 
the ingenious persons at Naples, whom 
he formed into what he called an Acade- 
my of Secrets, each member bemgoblig- 
ea to contribute something that was not 
generallyknown, and might be useful. By 
this means he was furnished with materials 
for his '* Magia Naturalis," which con- 
tains his account of tlie camera obscura, 
the first edition of which was publish- 
ed, as he informs us, when he was not 
quite fifteen years old. He also gave the 
first hint of the magic lantern, which Kir- 
cher afterwards , followed and improved. 
His experiments with the camera obscura 
convinced him, that vision is performed 
by the intromisnon of something into the 
eye, and not by visual rays proceeding 
mm it, as had been formerly imagined ; 
and he was the first who fiillv satisfied 
himself and others upon this subject. He 
justly considered the eye as a camera ob- 
scura, and the pupil the hole in the win- 
dow-shutter ; but he was mistaken in sup- 
posing that the crystalline humour corres- 
ponds to the wall which receives the ima- 
fes ; nor was it discovered, till the year 
604, that this office is performed by the 
retina. He made a variety of just remarks 
concerning vision, and particularly ex- 
plained several cases in which we imagine 
things to be without the eye, when the 
appearances are occasioned by some af- 
fection of the eye itself, or by some motion 
within the e^e. He remarked also, that 
in certain circumstances, vision will be 
•s«8ted by convex or concave classes ; 
and he seems even to have made some 
small advances towards the discovery of 
telescopes. Other treatises on optics, with 
various and g^radual improvements, were 
afterwards successively published b}^ se- 
veral authors, whose names, with the titles 
andbrief accounts of their general works, 
would occupy a large space. We must, 
however, mention the excellent work on 



optics, by Dr. Smith, 2 vols. 4to.; id 
abridgement of which was made by Dr. 
Kipling, for the use of the students at the 
Universities, entitled *• Elementary Parts 
of Dr. Smith's Optics," &c. 1778 ; and an 
elaborate History of the Present State of 
Discoveries relating to Vision, Light, and 
Colours, by Dr. Priestley, 4to. 1772 ; a 
work highly instructive and entertaining 
to persons who have a taste for physics. 

The laws of optics depending upon the 
properties of lig^it, the reader will do 
well, as introductory to this article, to re- 
fer to what has been said in our fourth 
volume on that subject. There will be 
found much curious speculation, and a 
variety of interesting facts relating to the 
nature of light, its velocity, and the direc- 
tion which it takes in moving through free 
space and through our atmosphere. We 
snail in this place give a few definitiona 
necessary to the mere student. 

By a ray of light, is meant the motion 
of a single particle ; and its motion is re- 
presented by a straight line. Any parcel 
of ra3rs proceeding from a point, is called 
a pencil of rays. By a medium, is meant 
any pellucid or transparent body, which 
suffers light to pass through it. Thus, 
water, air, and glass, are called media. 
Parallel rays, are such as move alwa3rs at 
the same distance from each other. If 
rays continually recede from each other, 
as from C to c<f (Plate I. Optics, fig. 1.) 
they are said to diverge. If they continually 
approach towards each other, as in moving 
from c </ to C, they are said to converge. 
The point at which converging rays meet 
is called the focus. The point towards 
which they tend, but which they are pre- 
vented from coming to, by some obstacle, 
is called the imaginary focus. When rays, 
after passing through one medium, or en- 
tering another medmm of different densi- 
ty, are bent out of their former course, and 
made to change their direction, they are 
said to be refracted : thus A C (fig. 2,) ts 
a ray, which, when it enters tlie medium 
H G K, instead of proceeding in the same 
direction C L, it is made to move in the 
direction C S. When they strike agfainst 
a surface, and are sent back again from 
the surface, they are said to be reflected. 
The incident ray, as A C, is that which 
comes from any luminous body, and falls 
upon the reflecting surface, as H K, and 
C M is the reflected ray. The angle of 
incidence is that which is contained be- 
tween the incident ray A C and a perpen- 
dicular to the reflecting surface in the 
point of reflection, as tne angle A C D. 
The angle of reflection, is that contained 
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between ^e stid peipendieultr DC, tnd 
the reflected ray CM, vix. the angle DCM. 
The angle of refraction, is that contained 
between the refracteti ray CS,an<l the per- 
pendicular CN, vix. the angle FCK. The 
angle of deviation, is that which is con- 
tained between the line of direction of an 
incident ray AL, and the direction of the 
same ray CF, after it is refracted ; thus 
the angle L C F is the an^le of deviatioa 

A lensy is glass ground into such a form 
as to collect or disperse the rays of light 
which pass through it. lliese are of dif- 
ferent shapes, and from thence receive 
different names. A plano-convex, has one 
aide flat, and the other convex, as A (fig. 
3 ) A plano-concave, is flat on one aide, 
ami concave on the other, as B. A dou- 
ble convex, is convex on both sides, as C. 
A double concave, is concave on both 
aides, as D. A meniscus, is convex on one 
side, and concave on the other, as £. A 
line passing through the centre of a lensy 
as FG, is called its axis. 

Of BeJractUm. If the rays of light, after 
passii^throttgh a medium, enter another 
of a different density perpendicular to its 
aurface, they proceed through this me- 
dium in the same direction as before. Thus 
the ray OP (fig. 2.) proceeds to K, in the 
same direction. But if they enter ob- 
liquely to the surface of a medium, either 
denser or rarer than what they moved in 
before, they are made to change their di- 
rection in passing through that medium. 
If the medium which they enter be denser 
they move through it in a direction near- 
er to the perpendicular drawn to its sur- 
face. Thus, AC, upon entering the den- 
ser medium HGK, instead of proceeding 
in the same direction AL, is bent into the 
direction CF, which makes a less angle 
with the perpendicular OP. On the con- 
trary, when light passes out ef a denser 
into a rarer medium, it moves in a di- 
rection farther (rom the perpendicular. 
Thus, if SC were a ray of light which 
had passed through the dense medium 
HGK, on arriving at the rarer medium 
it would move in the direction CA, 
which makes a greater angle with the 
perpendicular. This refraction is great- 
er or less, that is, the rays are more or 
less bent or turned aside from their 
course, as the second medium through 
which they pass is more or less dense 
than the first. Thus, for instance, light 
is more refracted in passing from air into 
^lasst than from air into water; glass be- 
ing denser than water. And, in general, 
in any two given media, the sine of any 
one angle oTincidence has the same ratio 



to theatne of the correiponding ai^ o^ 
refraction, as the sine of^ any other angle 
of incidence has to the sine of its corres- 
ponding angle of refraction. Hence, 
when the angle of incidence is increased, 
the corresponding angle of refraction is 
also increased ; because the ratio of their 
sines cannot continue the same, unless 
they be both increased ; and if two anj^les 
of incidence be equal, the angles of retrac- 
tion will be equal. The angle of deviation 
roiut also vary with the angle of incidence. 
If a ray of light, AC, (fig. 2) pass obliquely 
out of air into glass, A D, tne sine of the 
angle of incidence A C D, is to N S, the 
sine of the angle of refraction N C S, 
nearly as 3 to 2 ; therefore, supposing the 
sines proportional to the angles, the sine 
of F C JL, the angle of deviation, is as the 
difference between A D and N 8, that 
is as 3—2, or 1, whence the sine of inci- 
dence is to the sine of the angle of devia- 
tion as 3 to 1. In like manner it may be 
shown, that when the ray passes oblique* 
ly out of glass into air, the sine of the an- 
gle of incidence will be to that of devia- 
tion, as N S to A D — N S, that is, as 2 
to 1. In passing out of air into water, 
the sine or the angle of incidence is to 
that of refraction, as 4 to 3, and to that of 
deviation, as 4 to 4 — 3, or 1 ; and in pass- 
ing out of water into air, the sine of the 
angle of incidence is to that of refraction, 
as 3 to 4k and to that of deviation, as 3 to 
1. Hence a ray of light cannot pass out 
of water into air at a greater angle of in- 
cidence than 48^ 36^, the sine of which is 
to radius as 3 to 4. Out of glass into «r 
the angle must not exceed 40^ 11', be- 
cause the sine of 40^ 11^ is to radius as 3 
to 3 nearly ; consequently when the sine 
has a greater proportion to the radius 
than that mentioned, the ray will not be 
refracted. It must be observed, that when 
the angle is within the limit for light to 
be refracted, some of the rays will be re- 
flected. For the surfaces of all bodiea 
are for the most part uneven, which oc- 
casions the dissipation of much light by 
the most tranaparent bodies; some be- 
ing reflected, and some refracted, by the 
inequalities on the surfaces. Hence a per- 
son can see through water, and his iniage 
reflected by it at the same time. Hence 
abo, in the dusk, the furniture in a room 
may be seen hy the reflection of a win- 
dow, while objects that are without are 
seen through it. 

Upon a smooth board, about the cen- 
tre C, describe a circle H O K P ; draw 
two diameters of the circle, O P, H K, 
perpendicular to each other; draw ADM 
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]>erpendiealarto O P : cut ofTD T ttndC I 
equal to three.fourths D A ; through T I, 
draw T I S, catting the circumference in 
8 ; N S drawn from S» perpendicularly 
upon O P, will be equal to D T, or three- 
fourths of D A. Then if pins be stuck 
perpendicularly at A, C, and S, and the 
board be dipped in the water as far as the 
line H K, the pin at S will appear in the 
same line with the pins at A and C. This 
shows, that the ray which comes from the 
pin S is so refracted at C, as to come to 
the eye along the line C A ; whence the 
sine of incidence A D is to the sine of re- 
fraction N S, as 4 to 3. If other pins 
were fixed along C S, thev would all ap- 
pear in A C produced ; which shows that 
the ray is bent at the surface only. The 
same may be shown, at different inclina- 
tions of the incident ray, by means of a 
moveable rod turning upon the centre C, 
which always keep the ratio of the sines 
A D, N S, as 4 to 3. Also, the sun's sha- 
dow, coinciding with A C, may be shown 
to be refracted in the same manner. 
Th« image L, of a small object S, plac- 
ed under water, is one-fourth nearer the 
surface than the object. And hence 
the bottom of a pond, river, &c. is one- 
third deeper than it appears to a specta- 
tor. 

To prove the refraction of light in a 
different way, take an upright empty 
vessel into a dark room ; msdce a small 
hole in the window -shutter, so that a beam 
of light may fall upon the bottom at a 
(fig* 4), where you may make a mark. 
Then fill the basin with water, without 
moving it out of its place, and you will 
see that the ray, instead of faUinf^ upon a, 
will fall at 6. If a piece of looking-glass 
be laid in the bottom uf the vessel, the 
light will be reflected from it, and will be 
observed to suffer the same refraclion as 
in coming in ; only in a contrary direc- 
tion, if the water be made a little mud- 
dy, b^ putting into it a few drops of milk, 
and if the room be filled with dust, the 
rays will be rendered much more visi- 
ble. The same may be proved by ano- 
ther experiment. Put a piece of money 
into the basin when empty, and walk 
back till you have just lost sight of the 
money, which will be hidden by the edge 
of the basin. Then pour water into the 
basin, and you will see the money distinct- 
ly, though you look at it exactly from the 
same spot as before. See 6g. 2, where 
the piece of money at S will appear at L. 
Hence also the straight oar, when partly 
immersed in water, will appear bent, as 
ACS. 



If the rqrs of hgfat fall upon a piece 
of flat ghuw, they are refracted into a 
direction nearer to the perpendicular, 
as described above, while they pass 
through the glass; but after coming 
again into air, they are refracted as 
much in the contrary direction ; so that 
they move exactly parallel to what they 
did before entering the glass. But, on 
account of the thinness of the glass, this 
deviation is generally overlooked, and it 
is considered as passing directly through 
the glass. 

If parallel rays, a b (fig. 1) fall uoon a 
plano-convex lens, c d, they wiU be so 
refracted, as to unite in a point c, be- 
hind it ; and this point is called the 
"principal focus," or the "focus of pa- 
rallel rays ;" the distance of which from 
the middle of the glass is called the 
** focal distance," which is equal to twice 
the radius of the sphere, of which the 
lens is a portion. 

When parallel rays, as A B (fig. 5) 
fall upon a double convex lens, they 
will be refracted, so as to meet in a 
focus, whose disUnce is equal to the ra- 
dius or semi-diameter of the sphere of 
the lens. 

Ex. 1. Let the rays of the sun pass 
through a convex lens into a dark room, 
and fall upon a sheet of white paper 
placed at the distance of the principal 
focus from the lens. 2. The rays of a 
candle in a room from which all exter- 
nal light is excluded, passing through a 
convex lens, will form an image on white 
paper. 

But if a lens be more convex on one 
side than on the other, the rule for find- 
ing the focal distance is this : as the sum 
of the semi-diameters of both convexities 
is to the semi-diameter of either, so is 
double the semi-diameter of the other to 
the distance of the focus ; or divide the 
double product of the radii by their 
sums, and the quotient will be Uie dis- 
tance sought. 

Since all the rays of the sun which 
pass through a convex glass are collected 
together in its focus, the force of all their 
heat is collected into tliat part ; and is in 
proportion to the common heat of the 
sun, as the area of glass is to the area of 
the focus. Hence we see the reason why 
a convex glass causes the sun's rays to 
burn after passing through it. See Bubk- 

All those rays cross the middle ray in 
the focus f, and then diverge from it to 
the contrary sides in the same manner as 
they converged in oomtng tu it If ano- 
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ther gbss, F G, of the Mme eonresity as 
D £, be placed in the rays at the same 
distance trom the focus, it will refrtot 
them so, as that, after going oot of it, 
they will be all parallel, as 6 c ; and go on 
in the same manner as they came to the 
first glass, DE, but on the contrary sides 
of the middle ray. The rays diTcrge 
ftora any radiant point, as fnm a principal 
focus ; therefbrey if a candle be placed at 
/ in the focus of the convex glass FG, the 
diverging rays in the space F / G will 
be so refracted by the gkss, that after 
soing out of it, they will become paral- 
tel, as shewn in the space c 6. If the 
candle be placed nearer the ^^ass than its 
focal distance, the rays will diverge, aher 
paanng throu^ the glass, more or less, 
as the candle is more or less distant from 
the focus. 

If the candle be placed further from 
the glass than its focal distance, the rays 
will converge, after passing through the 
glass, and meet in a point, which will 
be more or less distant from the glass, 
as the candle is nearer to, or further 
from, its focus; and where the rays 
meet, they will form an inverted image 
of the flame of the candle ; which may 
be seen on a p^>er placed in the meeting 
of the rays. 

Hence, if any object, ABC, (fig. 6,) 
be phu;(Ml beyond the focus F, of the 
convex glass d e f, some of the rays 
which flow from every point of the ob- 
ject, on the side next the glass, will ^11 
upon it, and after passing through it, 
they will be converged mto as many 
points on the opposite side of the ghtss, 
where the image of every point wnl be 
formed, and consequently the image of 
the whole object, which will be invert- 
ed. Thus the rays, A tf, A e, A/, flow- 
ing from the point A, will converge in 
the space d a/, and by meeting at a, will 
there form the image of the point A. The 
rajrs Bd,Bef Bf, flowing from the point, 
B, Will be united at 6, by tlie refraction 
of the glass, and will there form the 
iiBage of the point, B. And the rays, 
C ^ C e, C y^ flowing from the point, C, 
will be united at c, where they will form 
the image of the point C. And so of 
all the intermediate points between A 
andC. 

If the object, A B C, be brought near- 
er to the gMss, the picture, a b c, will be 
removed to a greater distance ; for then 
more rays, flowing from every single 
pmnt. Will fall more diverging upon the 
glass ; and therefore cannot be so soon col- 
lected into the corresponding points be- 



hind it. Consequently, if the distance of 
the object, ABC (fig. 7), be equal to the 
distance, e B, of the focus of the glass, 
the rays of each pencU will be so refract- 
ed by passing throu^^h the glass, that 
they will go out of it parallel to each 
other ; tad he H,/h, from the point C ; 
<f G, e K,/D, from the point B ; and </ K, 
e E,/L, from the point A; and therefore 
there will be no picture formed behind 
theghiss. 

If the focal distance of the glass, and 
the distance of the object from the gloss, 
be known, the distance of the picture 
from the glass may be found by this rule, 
vix. multiply the distance of the focus 
by the distance of the object, and di- 
vide tlie product by their ditterence ; the 
quotient wiU be the distance of the pic- 
ture. 

The picttire will be as much bigger, or 
less, than the object, as its distance from 
the gla.s8 is greater or less than the dis- 
tance of the object ; for (fig. 6), as B e is 
to e 6, so is A C to c a ; so that if A B C 
be the object, cba will be the picture, or 
if c ^ a be the object, ABC will be the 
picture. 

If rays converge before they enter a 
convex lens, they are collected at a point 
nearer to the lens than the focus of paral- 
lel rays. If they diverge before they en- 
ter the lens, they are then collected in a 
point beyond the focus of parallel rays, 
unless they proceed from a point on the 
other side at the same distance with the 
focus of parallel ravs ; in which case they 
are rendered parallel. 

If they proceed from a point nearer 
than that, they diverge afterwards, but in 
a less degree than before they entered 
the lens. 

When parallel rays, as a 6 c de (fig. 8), 
pass through a concave lens, as AB, they 
will diverge after passing through the 
glass, as if they had come from a radiant 
point, C, in the centre of the convexity of 
the glass; which point is called the 
•• virtual, or imaginar^ focus." 

Thus, the ray, a, after passing through 
the glass, A B, will go on in the direction, 
ib- 4 as if it had proceeded from the poin^ 
C, and no glass been in the way. The 
ray, b, will go on in the direction, m n ; 
the ray, c, in the direction, o /», &c. The 
ray, C, that falls directly upon the middle 
of the glass, suflera'no refraction in pass- 
ing through it, but goes on in the same 
rectilinear direction, as if no glass had 
been in the way. 

If the glass had been concave only on 
one side, and the other side quite flat, the 
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rtyi would htre diFcrged, ider pasting 
through it, as if they had come from a ra- 
diant point at double the distance of C 
from the glass ; that is, as if the radiant 
had been at the distance of a whole dia- 
meter of the glass's convexity. 

If rays come more converging to such a 
glaas, than parallel rays diverge after 
passing through it, they will continue to 
converge after passing through it ; but 
will not meet so soon as if no glass had 
been in the way : and will incline to- 
wards the same side to which they would 
have diverged, if they had come parallel 
to the glass. 

Of Reflection. When a ray of light 
falls upon any body, it is reflected, so 
thas the angle of incidence is equ:)] to the 
amgle of reflection ; and this is the fun- 
damental fact upon which all the pro- 
perties of mirrors depend. This has 
been attempted to be proved upon the 
principle of the composition and resolu- 
tion of forces or motion : let the motion 
cf the incident ray be expressed by AC 
(fig. 2) ; then AD will express the paral- 
liel motion, and AB the perpendicular mo- 
tion. The perpendicular motion after re- 
flection will be equal to that before re- 
flection, and therefore may be express- 
ed by DC 38 AD. The parallel motion 
not bein^ affected bv reflection, con- 
<fnues uniform, and will be expressed by 
DM » AD ; therefore the course of the 
ray will be CM, and by a well known pro- 
position in Euclid ACD sa DCM. The 
fact may, however, be proved by expe- 
riment in various ways; the following 
method will be readily understood. 

Having described a semicircle on a 
smooth board, and from the circumference 
let fall a perpendicular bisecting the dia- 
meter, on each side of the perpendicular 
cut off equal parts of the circumference ; 
draw lines from the points in which those 
equal parts are cut off to the centre ; 
place three pins perpendicular to the 
board, one at each point of section in the 
circumference, and one at the centre; and 
place the board perpendicular to a plane 
mirror. Then look along one of the pins 
in the circumference to that in the cen- 
tre, and the other pin in the circumfer- 
ence will appear in the same line produc- 
ed with the first, which shows that the 
ray which comes from the second pin is 
reflected from the mirror at the centre of 
the eye, in the same angle in which it fell 
on the mirror. 2. Let a ray of light, 
passing through a small hole into a dark 
room, be reflected from a plane mirror, 
at equal distances from the point of re- 



flection, the inoident, and the reflected 
ray, will be at the same height from the 
surface. 

Again, if from a centre, C, with the t>- 
dius, C A, the circle AMP, be describ- 
ed, the arc, A O, will be found equal to 
the arc, O M, therefore the angle of inci- 
dence is equal to the sngle ofreflectiaii. 
The same is found to hold in all cases 
when the ravs are reflected at a curv- 
ed surface, whether it be convex or con- 
cave. 

With regsrd to plane specula, it is 
found that the image and the object form^ 
ed by it are equally distant from the sne- 
culum, at opposite sides; they are sJao 
equal, and similarly situated. 

When parallel rays, ss dfot Cmb,ele, 
(fifT* ^)t >>11 upon a concave mirrcM*, A B, 
they will be reflected back from that mir- 
ror, and meet in a point ir, at half the 
distance of the surface of the mirror from 
C, the centre of its concavity : for they 
will be reflected at as great an angle 
from the perpendicular to the surface of 
the mirror, as they fell upon it, with re- 
gard to that perpendicular, but on ^e 
other side thereof Thus, let C be the 
centre of the concavity of the 'mirror, A 
b B, and let the parallel rays, dfa^ C m 5, 
and e / c, fall upon it at the points, a b 
and c. Drsw the lines, C i o, C m 6, and 
C A c, from the centre, C, to these points ; 
and all these lines will be perpendicular 
to the surface of the mirror, because they 
proceed thereto like so many radii from 
Its centre. Make the angle, C a A, equal 
to the angle <f o C, and draw the line, a m 
A, which will be the direction of the ray, 
<//a, after it is reflected from the pcnnt of 
the mirror: so that the angle of inci- 
dence, daCi is equal to the angle of re- 
flection, C a A : the rays making eqittl 
angles with the perpendicular, C i a, on 
its opposite sides. Draw also the per- 
pendicular, C A c, to the point c, where 
the ray, e / c, touches the mirror ; and 
having made the angle, C ci^ equal to the 
angle, C c e, draw the line, c m t, which 
will be the course of the ray, tie, after it 
is reflected from the mirror. The rsy, 
C m ^, passes through the centre of con- 
cavity of the mirror, and falls upon it at 
A, perpendicular to it ; and is tnerefore 
reflected back from it in the same line» 
A m C. All these reflected rays meet in 
the point, m : and in that point the imsge 
of the body which emits the parallel ntys, 
d a, C A, and e c, will be formed ; which 
point is distant from the mirror equal to 
naif the radius, A m C, of its concari^ 
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The tm whidi proceed from any oe^ 
lesdftl object, nuT be esteemed parallel 
at the earth ; and, therefore, the images 
of that object wHl be formed at m, when 
the reiSecting surface of the concave mir- 
ror is tamed directly towards the object. 
Hence the focus of the parallel rays is not 
in the centre of the mirror's concavity, 
but half way between the mirror and that 
centre. The nys which proceed from 
any remote terrestrial object are nearly 
parallel at the mirror ; not strictly so, but 
come diverging to it in separate pencils, 
or, aa it were, bundles of ra;^ s, from each 
point of the side of the oblect next the 
mirror ; therefore they will not be con« 
verged to a point at the distance of half 
the radius ot the mirror's concavity from 
its reflecting surface, but in separate 
points at a tittle greater distance from the 
mirror. And the nearer the object is to 
the mirror, the further these points will 
be from it ; and an inVerted image of the 
object will be formed in them, which will 
seem to hang pendent in the air ; and 
will be seen by an eye placed beyond it 
(with regard to the mirror), in all re- 
spects tike the object, and as distinct as 
the object itself. 

Let A cB (fig. 10), be the reflecting 
sur&ee of a mirror, whose centre of con- 
cavity is at C ; and let the upright ob- 
ject, D £, be placed beyond tlie centre, 

C, and send out a conical pencil of di- 
verging rays from its upper extremity, 

D, to every point of the concave surface 
of the mirror A c B. But, to avoid con- 
luaion, we only draw three rays of that 
pencil: as D A, D c, D B. From the 
centre of concavity, C, draw the three 
ri^t lines, C A, C c, C B, touching the 
mirror in the same points whei*e the 
aforesaid touch it, and all these lines will 
be perpendicular to the surface of the 
imrror. Make the angle, C A d^ equal to 
the angle, D A C, and draw the right 
line, A cf; for the coune of the reflected 
ray, B A : make the angle, C c dt equal 
to ibte angle, D c C, and draw the right 
line, e d, for the course of the reflected 
ray, U c ; make also the angle, C B d, 
equal to the angle D B C, and draw the 
right fight line, B d; for the courae of the 
reflected ray, D B. All these reflected 
rays will meet in point d, where they will 
form the extremity, rf, of the inverted 
image, e d, similar to the extremity, D, of 
the upright object, D E. If the pencil of 
nys E y, E ^, E A, be also continued to 
the mirror, and their angles of reflection 
from it be made equal to their angles of 



incidence upon it, as in the former pen- 
cil from D, they will meet at the point, e, 
by reflection, and form the extremity, e, 
of the image, e d, similar to the extremi- 
ty, E, of the object, D E. As each inter- 
mediate point of the object between D 
and E, sends out a pencil of n^s in like 
manner to every part of the mirror, the 
rays of each pencil will be reflected back 
from it, and meet in all the intermediate 
points between the extremities, e and 4 
of the image; and so the whole image 
will be formed, not at i, half the d'lsUnca 
of the mirror from its centre of concavity, 
C; but at a greater distance between i and 
the object, D E ; and the image will be 
inverted with respect to the object This 
being well underatood, the reader wiU 
easily see how the image is formed by 
the large concave mirror of the reflecting 
telescope, when he comes to the de- 
scription of that instrument See Txlx- 
scopx. 

When the object is more remote from 
the mirror than its centre of concavity, 
C, the image will be less than the object, 
and between the object and the mirror ; 
when the object is nearer than the centre 
of concavity, the image will be more re- 
mote, and Bigger than the object : thus, 
if D E be the object, e £^,wiU be its image ; 
for as the object recedes from the mir- 
ror, the image approaches nearer to it ; 
and as the object approaches nearer to 
the mirror, the image recedes further 
from it, on account of the lesser or great- 
er divergency of the pencils of rays which 
proceed from the object; for the less 
they diverge, the sooner they are con- 
verged to points by reflection ; and the 
more they diverge, the forther they must 
be reflected before they meet. If the ra- 
dius of the mirror's concavity and the 
distance of the object of it be known, the 
distance of the image from the mirror is 
found by this nile : Divide the product of 
the distance and radius by double the dis- 
tance made leis by the radios, and the 
quotient is the distance required. If the 
object be in the centre of the mirror's 
concavity, the image and object will be 
coincident, and eoual in bulk. 

If a man place himself directly before 
a large concave mirror, but further from 
it than its centre of concavity, he will sec 
an inverted imag^ of hiroseif in the air, 
between him and the mirror, of a less size 
than himself. And if he bold out his 
hand towards the mirror, the hand of the 
image will come out towards his hand, 
and coincide with it, of an equal bulk. 
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xrben his hand is in the centre of conca- 
Tity ; and he will imagine he may shake 
hands with his image. If he reach his 
hand further, the hand of the image wiU 
pass by his hand, and come between it 
and his body t and if he move his hand 
towards either side, the band of the image 
will move towards the other; so that 
whatever way the object moves, the 
image will move the contrary way. A by- 
stander will see nothing of the image, be- 
cause none of the reflected rays that form 
it enter his eyes. 

The ima^s formed by convex specula 
are in posiuons similar to those of their 
objects ; and those also formed by con- 
cave specula, when the object is between 
the surface and the principal focus : in 
these cases the image is only imaginaiy, 
as the reflected nys never come to the 
foci from whence they seem to diverge. 
In all other cases of reflection from con- 
cave specula, the images are in positions 
contrary to those of their objects, and 
these images are real, for the rays afler 
reflection do come totlieir respective foci. 
These things are evident from what has 
gone before. See Mirbor. 

« Of colours and the different refrangi- 
bility of light." The origin of colours is 
owing to the composition which takes 
place in the rays of light, each hetero- 
geneous ray consisting of innumerable 
rays of diff*erent colours; this is evident 
Irom the separation that ensues in the 
well-known experiment of the prism. A 
ray being let into a darkened room (flg. 
11), through a small round aperture, z, 
and falling on a triangular glass prism, x, 
is by the refraction of the prism consider- 
ably dilated, and will exhibit on the op- 
posite wall an oblong image, a ^, called a 
spectrum, variously coloured, the ex. 
tremities of which are bounded by semi- 
circles, and the sides are t^ectilinear. The 
colours are commonly divided into seven, 
which, however, have various shades, gra- 
dually intermixing at their juncture. 
Their order, beginning from the side of 
the refracting angle of the prism, is red, 
orange, yellow, green, blue, mirple, vio- 
let. The obvious conclusion irom this ex- 
periment is, that the several component 
parts of solar light have different degrees 
of refrang^bility, and that each subse- 
quent ray in the order above mentioned 
is more refrangible than the preceding. 

As a circular image would be depicted 
by the solar ray unrefracted bv the prism, 
so each ray that suffers no cfilatation by 
the prism would mark out a circular 
image, y. deuce it appears, that the 



spectrum is composed of innumerable 
arclesof diflTerent colours. The mixture, 
therefore, b proportionable to the num- 
ber of circles mixed together (fig. 13) ; 
but all such circles are mixed together, 
whose centres lie between those of two 
contingent circles, consequently the mix- 
ture is proportionable to the interval of 
those centres, t. e. to the breadth of the 
spectrum. If, therefore, the breadth can 
be diminished, retaining the length of the 
rectilinear sides, the mixture will be les< 
sened proportionably ; and this is done by 
the following process. 

At a consiaerable distance from the 
hole, z, place a double convex lens, A B 
(fig. 13), whose focal length is equal to 
half that distance, and place the prism x, 
behind the lens ; at a distance behind the 
lens, equal to the distance of the lens 
from the hole, will be formed a spectrum, 
the length of whose rectilinear sides is 
the same as before, but its bresdth much 
less ; for the undiminished breadth was 
equal to a line subtending, at the distance 
of the spectrum from the hole, an anHe 
equal to the apparent diameter of tne 
sun, together with a line equal to the 
diameter of the hole ; but the reduced 
breadth is equal to the diameter of the 
hole only; the image of the hole formed 
by the lens at the distance of double its 
focal length, is equal to the hole ; there- 
fore, its several images in the different 
kinds of rays are equal to the same, i e. 
the breadth of the reduced spectrum is 
equal to the diameter of the hole. 

A prism ABC, (fig. 14, PUte If.) 
placed in an horizontol position, would 
project the rsy into an oblong form, as 
lias been seen ; apply another horizontal 
prism, A D B, similar to the former, to 
receive the refracted light emerging from 
the first, and having its refracting angle 
turned the contrary way from that of the 
former. The light, after passing through 
both prisms wul assume a circular form, 
as if it had not been at all refracted. 

If the light emerging from the first 
prism be received by a second, whose 
axis is perpendicular to that of the fior- 
roer, it will be refracted by the trans- 
verse prism into a position inclined to the 
former, the red extremity being least, 
and the violet most removed from its for- 
mer position ; but it will not be at all al- 
tered in breadth. 

Close to the prism A (fig. 15), place a 
perforated board, a 6, and let the refract- 
ed light (having passed through the small 
hole) be received on a second board, c d, 
parallel to the first, and perforated in like 
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manner; behind that hole in the second 
board place a prism, with its refracting 
angle downward, turn the first prism 
slowly about its axis, and the light will 
move up and down the second board ; let 
the colours be transmitted successively, 
and mark the places of the different co- 
loured rays on the wall after their refrac- 
tion by the second prism, the red willap- 
pear lowest, the violet highest, the rest 
in the intermediate places m order. Here 
tlien the Hght being very much simpli. 
tied, and the incidences of all the rays 
on the second prism exactly the same, 
the red was least refracted, the violet 
most, Sec. 

The permanency of these original co- 
lours appears from hence, that they suf- 
fer no manner of change by any number 
of refractions, as is evident from the last 
mentioned experiment; nor yet by re- 
iection; for if any coloured body be 
placed in simplified homogeneous light, it 
will always appear of the same colour of 
the light in which it is placed, whether 
that differ from the colour of the body or 
not ; e. g, if ultramarine and vermilion 
be placed in a red light, both will appear 
red : in a green light, green ; in a blue 
light, blue, &c. It is, however, to be al- 
lowed, that a body appears brighter when 
tn alight of its own colour than in another : 
and from this we see that the colours of 
natural bodies arise from an aptitude in 
them to refiect some rays more copious- 
ly and strongly than others ; but lest this 
phenomenon should produce a doubt of 
the constancy of the primary colours, it 
is proper to assign the reason of it, which 
18 this : that when placed in its own co- 
loured light, the body reflects the rays of 
the predominant colour more strongly 
than any of those intermixed 'with it; 
therefore the proportion of the rays of 
the predominant colour to those of the 
other, in the reflected light, will be 
greater than in the incident light; but 
when the body is placed in a light of a 
different colour from its own, for a similar 
reason the contrary effect will follow, i. e. 
the proportion of the predominant colour 
to the others will be less in the reflected 
than in the incident light, and therefore, 
as its splendour would be mater in the 
former case, and would be less in the lat- 
ter than if all the rays were equalli^ re- 
flected, the splendour of the predominant 
colour will be much greater in the former 
case than in the latter. 

As a solar ray was separated into seve- 
ral others of ififlTerent colours, so, on the 
contrary, from these homogeneous rays 
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a ray of heterogeneous light may be cotn- 
pounded, perfectly corresponding both in 
appearance and properties with the solar 
rays. 

The coloured rays (fig. 16.) diverging 
from the prism are received by a double 
convex lens, at the distance of twice its 
focal length from the hole ; at the same 
distance behind the lens, where they are 
collected by its refraction, they are re- 
ceived on a second prism, whose refract- 
ing angle is equal to that of the former ; 
the divergence of the homogeneous rays 
that would otherwise ensue is counter- 
acted by the second prism, and they are 
made to proceed parallel to each other 
from the place of their intersection, and 
therefore are all compounded and mixed 
together in the emergent ray A B, which 
is exactly of the same appearance with 
the solar rays, and by experiments made 
on it similar to those usually made in 
solar light, is found to possess the same 
properties. 

Since then, 1. A solar ray may be re- 
solved into several differently coloured 
rays ; 2. Since their colours are immuta- 
ble either by reflection or refraction, and 
therefore probably not generated in those 
operations ; and 3. Since from the mix- 
ture of those coloured rays solar light 
may be formed, it seems an Indisputable 
conclusion, that the differently coloured 
rays do exist in solar light, previously to 
any separation that takes place in expe- 
riments. 

White is compounded of all the pri- 
mary colours, mixed in their due propor- 
tions ; for if a solar ray be separated by 
the prism into its component parts, and 
at a proper distance a lens be so placed 
as to collect the diverging coloured rays 
again into a focus, a paper placed per- 
pendicularly to the rays in this point will 
exhibit whiteness. 

The same conclusion ma^ be drawn 
from the experiment of mixing together 
paints of the same colours as the parts of 
the spectrum, and in the same proportion: 
the mixture will be white, though not of 
a resplendent whiteness, because the 
colours mixed are less bright than the 
primary ones ; this may likewise be prov- 
ed, by fixing pieces of cloth of all the 
different colours on the rim of a wheel, 
and whirling it round with gp^at velocity, 
it will appear to be white. Though seven 
different colours are disting^shable in 
the prismatic spectrum, yet, upon exa- 
mining the matter with more accuracy, 
we shall see that there are, in fact, only 

H 
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three original colour?, red, blue, and 
yellow : for the orange being situated be- 
tween the red and yellow, is only the 
mixture of these two : the green, in like 
manner, arises from the blue and yellow ; 
and the violet from the blue and red. 

As the colotirof a body, therefore, pro- 
ceeds from a certain combination of the 
primary rays which it reflects ; the com- 
bination of rays flowing from any point of 
an object will, when collected by a 
glass, exhibit the same compound colour 
in the corresponding point of the image. 
Hence appears the reason why the 
images forme<l by glasses have the co- 
lours of the objects which they represent. 

The instance of the separation of the 
primary colours of light, which seems 
most remarkable, is that of the lUiir- 
Bow. It is formed, in general, by the re- 
flection of the rays of the sun's light 
from the drops of fiilling rain, though 
frequently it appears among the waves of 
the sea, whose heads, or tops, are blown 
by the wind into small drops, and it is 
sometimes seen on the gfround, when the 
sun shines on a very thick dew. Cas- 
cades and fountains, whose waters are in 
their fall divided into drops, exhibit 
rainbows to a spectator, if properly si- 
tuated, during the time of the sun's 
shining ; and water blown violently from 
the mouth of an observer, whose back is 
turned towards the sun, will, with care, 
produce the same phenomenon. See 
Raikbow. 

This appearance is also seen by moon- 
light, though seldom vivid enough to 
render the colours distinguishable ; and 
the artificial rainbow may be produced, 
even by candle-light, on the water which 
is ejected by a small fountain, or jet d^eau. 
All these are of the same nature, and de- 
pendent on the same causes, viz. the va- 
rious refrangibilit^ of the rays of light. 

The colours observable on soap bub- 
bles, and the halos which sometimes sur- 
round the moon, are also referable to the 
same origin. 

*« Of the Eye, and the nature of Vision." 
The eye is nearly of a spherical shape, 
and is composed of three difl^erent sub- 
stances, called, 1. The aqueous, P (fig. 
17). 2. The crystalline, R; and 3. The 
vitreous humours, V, enclosed by three 
principal coats, which are formed by the 
expansion ofthedifl^erent component parts 
of the optic nerve, viz. the sclerotica, S S. 
2. The choroides, D D ; and 3. The retina, 
T T. The sclerotica is outermost; 
it is very strong, and the forepart, which 
is transparent, and somewhat prominent, 



is called the cornea, C . The choroides is 
next in order, and has a particular perfora- 
tion, P. called the pupil, immediately be- 
hind the middle or the comer : the part 
H. of the choroides, visible behind the 
cornea, is flat ; il is called the iris, or uvea, 
and is diflTerently coloured in diflTerent 
persons. The retina is the inmost coat ; 
It extends round the eye till it meets the 
ciliary ligaments, Q Q, membranes pro- 
ceeding from the choroides, and attached 
to tlie capsula or filament, which encloses 
the crystalline humours, R. The crystal- 
line is the most dense of the three hu- 
mours, and is in the shape of a double 
convex lens, whose forepart has the less 
curvature ; the cavity between the cornea 
and the ctystalline is occupied by the 
aqueous humour, which has rather the 
least density of the three, and the 
space between the bottom of the eye and 
toe crystalline is filled by the vitreous 
humour V. 

Objects presented to the eye have their 
images painted on the back part of the 
retina, the rays of the incident pencils 
converging to their proper foci there by 
the refraction of the dinerent humours ; 
and for this oflice the^ are admirably 
adapted; for, as the distance between 
the back and front of the eye is very 
small, and the rays of each of the pencils 
that form the image fall parallel, or else 
diverging on the eye, a strong refractive 
power is necessary for bringing them to 
their foci at the retina ; but each of the 
humours, by its peculiar form and densi- 
ty, contributes to cause a convergence of 
the rays : the aqueous from its convex 
form ; the crystalline by its double con- 
vexity and greater density than the 
aqueous: and the vitreous by a less 
density than the crystalline joined to its 
concave form. 

These things are manifest from what 
has been already said. The structure of 
the eye is in general adapted to the re- 
ception of parallel rays ; but as the dis- 
tances of visible objects are various, so 
the eye has powers of accommodating 
itself to rays proceeding from different 
distances, bv altering the distance of the 
crystalline from the retina, which is done 
by the action of the ciliary ligaments. 

That this change of situation in the 
crystalline is adequate to such accommo- 
dation may be thus shewn. Suppose a 
pencil of rftys to diverge from a point. A, 
(fig. 18.) at a distance from the eye less 
than that which admits distinct vision in 
the usual situation of the humours : the 
rays would come to a fbcus^ V. behind 
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the retina, L If. Let the ci7stAlline»0 P, 
be brought forward, and C V, the^dia- 
tance of the focus from the ciystalline, 
will be increased ; but, because of the 
great proportion that A C, the smallest 
distance that admits distinct vision, has to 
F C, the focal length of the cmtalline, 
the distance, C G, of the ciystalline from 
the retina will be more increased than 
C y, so that C G and C V may become 
equal, and thus the focus made to fall ex- 
actly on the retina. 

These powers of accommodation are, 
however, limited, and the sight is said to 
be perfect, when the eye can adapt itself 
to any distance within the usual limits ; 
and when it cannot, vision is indistinct 

Defective sight arises from an incapa- 
city of altering the position of the crys- 
talline within the usual limits. 1. When 
it cannot be brought close enough to the 
cornea, near objects appear indistinct t to 
this defect people in years are generally 
subject 2. Where the crystalline cannot 
be drawn sufficiently near to the retina, 
remote objects appear indistinct ; this is 
the defect under which myopes, or short- 
sighted people labour. In each of these 
cases, the images of the different points 
in the object would be diffused over small 
circles on the retina ; and so being inter- 
mixed and unfounded with each other, 
would there form a very confused picture 
of the obiect : for in the former case 
(fig. 19.) the image of any point would 
be formed behind the retina, as the re- 
fraction of the eye is not sufficiently 
strong to brine the rays (diverging so 
much as they do in proceeding from a 
near point) to a focus at the retina. This 
defect will therefore be remedied by a 
convex glass, a b, which makes the point 
whence the rays now proceed more dis- 
tant than the object ; therefore the rays 
filling on the eye will now diverge less 
than before, or else be parallel, and will 
of course be brought to a nearer focus, 
viz, at the retina. 

In the latter case the image is formed 
before the retina (fig. 20), because the re- 
fractive, power of the eye is too great to 
permk rays so little diverging (as they 
do in proceeding from a distant point) to 
reach the retina before they are collect- 
ed into a focus; in this case the defect is 
supplied by a concave glass, a 6, which 
makes the point whence the rays di- 
verge nearer than the object ; conse- 
quently, the rays falling on the eye will 
now diverge more than before, so as when 
refracted through the humours not to 



come to their focus before they reach the 
retina. 

Spectacles are constructed on the above 
principles, concave for short-sighted, and 
convex for long-sighted people. Seo 
SrxcTACLKS and Visioir. 

** Of microscopes and other optical in- 
struments." The impediments to the vi- 
sion of very near objects arise from too 
great a divergence of the rays in each 
pencil incident to the eye, and are reme* 
died by the microscope. This instru- 
ment is of two kinds : 1. refracting; and» 
2. reflecting. 

The refracting microscope is either 
single or compound. The former is a 
small double convex tens, of a short focal 
length ; the object is placed in its fo- 
cus, by which disposition the rays of 
each pencil emerging from the lens be- 
come parallel, and so are brought to 
their respective foci on the rctma by 
the humours of the eye : the magnify- 
ing power of the instrument appears 
from hence. 

The apparent lineal magnitude of an 
object seen with this instrument is, to its 
lineal magnitude seen with the naked 
e^e, as the least distance that admits of 
distinct vision with the naked eye, to th« 
focal length of the lens; for these magni- 
tudes are as the angles under which the 
object appears, i. e. inversely as the dis- 
tances at which it is viewed. 

A compound microscope is composed 
of two double convex glasses, the broader 
next the eye. In this instrument the dis- 
tance of the object from the object-glass 
is to be made greater than the focal 
leuKth of that lens; then the image will 
be formed at the focus conjugate to the 
place of the object, and the eye-Hass 
beingplaced at its own focal distance from 
the image, will make the rays emerge 

Iiarallel to each other, and consequent- 
y produce distinct vision. See Micno- 

SCOFE. 

To enlarge the field of the compound 
microscope, it is usual to insert a broad 
lens, as in the astronomical telescope, be- 
tween the object-glass and the image. 

The reflectmg microscope is thus con- 
structed : In the extremity of a broad 
tube insert a concave speculum N U (fig. 
21) ; a point O in its axis, whose distance 
from the vertex, V, is greater than the 
focal length of the concave, is the place 
for the object, whose image will conse- 
quently be formed at the focus, G, con- 
jugate to the point O : at the distance of 
its own focal length, L G, place a double 
convex lens, a 6, by which the image will 
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be seen distinctly. The object is illumi- 
nated by light admitted into the tube 
through a space, P R, adjoining to the 
speculum ; and the illustration of tlie ob- 
ject may be rendered more intense by a 
concave speculum, A B, which shall re- 
flect the light so admitted to a focus at 
the place of the object 

A solar microscope is constructed in 
the following manner : In the inside of a 
tube is placed a convex lens, A B (fig. 
22) ; and at a distance a little greater 
than its focal length, but less than double 
of it, is fixed some transparent coloured 
object, Q P, whose image will be painted 
much enlarged at the focus, conjugate 
to the pUice of the object A broad Tens 
C D, is placed before the object, to col- 
lect the solar rays, for the purpose of 
illuminating it more strongly, and conse- 
quently making the image more distinct 
and vivid. On the same principle is 
constructed the Magic Lawtkbn, which 
see. 

The camera obscura is an instrnment 
used to facilitate the delineation of pros- 
pects. It is constructed in the following 
manner : A C (fig. 23,) represents a box 
of about a foot and a half square, shut on 
every side, except DC; O P is a smaller 
box placed on the top of the greater ; 
M N is a double convex lens, whose axis 
makes an ang:le of 45^ with B L, a plane 
mirror fixed in the box O P ; the focal 
length of the lens is nearly equal to C S 
-4- S T, I. e. to the sum of the distances 
of the lens from the middle of the mirror, 
and of the middle of the mirror from the 
bottom of the larger box. The lens be- 
ing turned toward the prospect would 
form a picture of it, nearly at its focus ; 
but the rays being intercepted by the 
mirror, will form the picture as far before 
the surface as the focus is behind it, t. e. 
at the bottom of the larger box, a com- 
munication being made between the 
boxes by the vacant space, Q, O. The 
draughtsman then putting his head and 
hands into the box thi'ough the open 
side, D C, and drawing a curtain round 
to prevent the admission of the light, 
which would disturb the operation, may 
trace a distinct outline of the picture that 
appears on the bottom of the box. 

There is another kind of camera ob- 
scura, constructed thus. In the extremi- 
ty of the arm, P Q (fig. 24.) that extends 
from the side of a small square box, H L, 
is placed a double convex lens, whose 
axis is inclined in an angle of 45° to a 
plane mirror B O : the focal length of the 
lens is equal to its distance from the side 



of the box O T ; therefore, when the lens 
is turned towards the illuminated pros- 
pect, it would project the image on the 
side O T, if the mirror were removed, 
but this will reflect the image to the side 
M L, which is as far distant from the mid- 
dle of the mirror, as this is from tlie side 
O T ; it is there received on a piece of 
glass, rough at the upper side and smooth 
at the lower, and appears in its proper co- 
lours on the upper side of the plate. It is 
evident that in each of these instruments 
the image is inverted with respect to the 
object. 

M S is a lid to prevent the admission of 
light during the delineation of the pic- 
ture, and others for the same purpose are 
applied to the sides M U and N L. 

Dr. Wollaston has recently invented a 
portable instrument for drawing in per- 
spective, to wh ch he has given the name 
of Camera Lucida. In tliis instrument 
two plane reflectors are fixed at such an- 
gles with regard to each other, that the 
objects intended to be delineated are 
seen after reflection from the second 
mirror, as though they were on the same 
plane as that wuereon the paper is plac- 
ed which is to contain the drawing.—^ 
The plane reflectors may be either 
common mirrors with a silver coating at 
the back of each, or two contiguous faces 
of a glass prism, in which latter case the 
image will be produced by what is called 
prisnuitic reflection. In either case the 
most convenient position in which the 
reflecting surfaces can be arranged, will 
be such as will cause the rays proceeding 
directly from the object and falling as in- 
cident rays upon the first service, after 
reflection from thence to the second, to 
emerge from that second reflecting sur- 
face in angles of 90 degrees, with the di- 
rection of the original incident rays ; for 
in these circumstances vertical objects 
may be projected upon a horizontal 
plane, and the instrument will be adapt- 
ed to drawing upon a horizontal surface. 
Now, if two plane mirrors are used, the 
incident rays upon the first will make 
right angles with the emergent rays from 
the second, when those mirrors are fixed 
so as to make angles of either 45 or 135 
degrees with each other. In this case 
the mirror which first receives the rays 
from the object may be entirely silvered 
at its back ; hut the second mirror is only 
to have a sufficient portion silvered, to re- 
flect the image of the proposed object to 
the eye ; and thus to allow the paper, on 
which the drawing is to be made, to be 
seen either through an opening of the 
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Silvering, or past the edges of the saine> 
by one portion of the eye, while the dou- 
ble reflected object is seen in the silver- 
ing by the other portion of the same eye. 
AVhen prismatic reflection is employed, 
the prism must not be triangular, as usual. 

' ly constructed, but quadrangular, and the 
two reflecting surfaces, (to produce an 
angle of 90 degrees between the first 
incident, and second emergins^ rays) 
must make an angle of 135 dfegreea, 
while the opposite angle must be one of 
90 degrees, and the oUier two angles may 
be either respectively equal or unequal 
at pleasure ; then one of the faces which 
make right angles with each other is to 
be turned towards the object or objects 
to be delineated, and the rays, after pass- 
ing through that surface and reflection 
from the two next faces, will emerge from 
the fourth under the proposed angle. 
The mirrors or other reflecting surfaces 
are mounted in a proper frame, and sup- 
ported at a suitable distance from the pa- 
per intended to receive the drawing ; and, 
when necessary, either a double concave 
or a double convex glass may be fixed in 
the frame, and properly adjusted to pro- 
duce distinct vision, when the apparatus 
is used by short-sighted or long-sighted 
persons respectively. These concave or 
convex glasses may conveniently be made 
of twelve inches focal length • the instru- 
ment must then be supported at the dis- 
tance of twelve inches trom tlie paper ; a 
distance which is convenient enough in 
other respects. 

Dr. Wollaston has himself published a 
description of this instrument, in Nicbol- 

* son's Philosophical Journal, where he 
likewise institutes a comparison between 
the Camera Obscura and the Camera Lu- 
c'lda. The objections to the Camera Ob- 
Hcura are, 1. That it is too large to be car- 
ried about with convenience. The Ca- 
roera Lucida is as small and portable as 
can be wished. 2. In the former, all ob- 
jectstbat are not situated near the cen- 
tre of view are more or less distorted. In 
this, there is no distortion ; so that every 
line, even the most remote from the cen- 
tre of view, is as straight as those through 
the centre. 3. In that, the field of view 
does not extend beyond 30°, or at most, 
35°, with distinctness. But in the Came- 
ra Lucida a»much as 70° or 80° might be 
included in one view. 

Dr. Wollaston remarks further, that by 
a proper use of the same instrument 
every purpose of the pentagraph may 
also be answered ; as a painting may be 
reduced in any proportion required, by 



placing it at a distance, in due propor- 
tion greater than tliat of the paper 
from the instrument. In this case a lens 
becomes requisite for enabling the eye 
to see at two unequal distances with 
equal distinctness; and in order that 
one lens may suit for all these purposes, 
there is an advantage in varying the 
height of the stand according to the pro- 
portion in which the reduction is to be 
efiected. 

OPTION, in law, every bishop, whe- 
ther created or translated, is^bound, im- 
mediately after confirmation, to make a 
legal conveyance to the archbishop, of 
the next avoidance of such dignity or be- 
nefice belonging to the see, as the said 
archbishop shall choose, which is there- 
fore called an option. 

OR, in heraldry, denotes yellow, or 
gold colour. In the coats of noblemen it 
is blazoned topaz ; and in those of sove- 
reign princes, sol. It is represented in 
engraving by small points or dots, scat- 
tered all over the field or bearing. 

ORATORIO, in music, a species of mu- 
sical drama, originally an imitation of the 
serious opera, the subject of which is ge- 
nerally taken from scripture, and can be 
only treated properly by music of the 
sublimest style. 

ORBIT, in astronomy, the path of a 
planet or comet, or the curve that it de- 
scribes in its revolution round its central 
body : thus the Earth's orbit is the curve 
which it describes in its annual course, 
and usually called the ecliptic. The or- 
bits of all the planets are ellipses, having 
the Sun in their common focus; in which 
curve they move according to an invaria- 
ble law. See AsTnoNOMr. However, the 
orbit of the Earth is considerably disfigur- 
ed by the action of the Moon ; as is also 
the orbit of Saturn by the action of Jupi- 
ter, when they happen to be in conjunc- 
tion. Though the orbits of the planets 
be elliptical, not circular, yet that they 
are very little so, even in the most eccen- 
tric orbit, as that of Mercury, will appear, 
by comparing their eccentricities with 
their mean distances from the Sun. The 
orbits of the planets are not all in the 
same plane with the ecliptic, but are va- 
riously inclined to it, and to each other ; 
but still the plane of the ecliptic intersects 
the plane of the orbit of every otijer pla- 
net in a right line, which piisses through 
the Sun, called the line of the nod^s, and 
the points of intersection of the orbits 
themselves are called the nodes. 

ORCHESTRA, in music, that enclosed 
part of the theatre between the audience 
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and the curtain, in wkich the inttrumental 
performers sit. 

ORCHIDE^, in botany, Uie seventh 
order in Linnxus's Fragments of a Natu- 
ral Method, consisting of Orchis, and the 
plants that resemble it in habit, powers, 
and sensible qualities. The flowers are 
hermaphrodite, and placed at the summit 
of the stalk, either in a spike, or in a pa- 
nicle. Each flower is accompanied with 
a leaf that is smaller than the other leaves, 
and forms a sort of sheath round the stalk. 
The petals are five in number, and very 
irregular. The flowers of the different 
species are remarkably various and sin- 

eilar in their shape, resembling diflerent 
nds of animals or insects. 
ORCHIS, in botany, a genus of the Gy- 
nandria Diandria class and order. Natu- 
ral order of Orchidez. Essential charac- 
ter : nectary a horn or spur behind the 
flower. There are fifty species. Among 
which we shall notice the O. bifolia, but- 
terfly orchis. This plant has ovate bulbn, 
tapering to a point at the base ; thick 
fleshy fibres proceed above them from 
the base of the stem ; one of these bulbs 
is always wrinkled and withered, whilat 
the other is plomn and delicate ; the first 
is the parent of tne actual stem ; the se- 
cond is an oflliet,from the centre of which 
the stem of the succeeding year is destin- 
ed to arise. Such are the means that na- 
ture uses, not only to disseminate plants, 
but to enable them to change their place, 
and thus to draw in fresh nutriment. The 
second root is always about half an inch 
from the centre of the first, so that in 
twenty years the pbmt will have marched 
ten inches from the place of its birth. 
This mode of increase is particularly ne- 
cessary in a family of plants that rises with 
great difl[iculty, and very seldom by seed. 
O. conopsea, long.spurred Orchis, is dis- 
tinguished by the remoteness of the cells 
^r cases in which the stamens are lodged, 
and again by the colour of the corolla, 
the great length of the spur, the delicious 
fragntncc of its flowers, vying with that 
of the honeysuckle, and particularly by 
the unusual structure of its flowers. 
Below the stigma, which is remarkably 
well defined in this species, there is a 
circular opening between tlie cavities 
containing the stamens; just above the 
stigma is a very conspicuuus ridge ; the 
stamens soon change to a brownish hue ; 
the anthers are club-shaped, and are di- 
vided as in most others, the gland at the 
base of the filament is of a circular form, 
with a cavity on its inner side : the roots 
of this species are well calculated for 
making salep. 



ORDEAL, was anciently a form of trial, 
and vras of two sorts ; either fire ordeal, 
or water ordeal^ the former being con- 
fined to persons of higher rank, the lat- 
ter to the common people. Both these 
might be performed by deputy, but the 
principal was to answer for the success 
of the trial ; the deputy only venturing 
some corporeal pain for hire, or perhaps 
for friendship. Fire ordeal was perform- 
ed either by taking up in the hand a piece 
of red hot iron, of one, two, or three 
pounds weight; or else by walking bare- 
foot and bhndfold over nine red hot 
ploughshares, laid at unequal distances ; 
and if the party escaped unhurt, he was 
adjudged innocent ; if not, he was con- 
demned as guilty. Water ordeal was per- 
formed, either b^ plunging the bare arm 
up to the elbow in boihng water, and es- 
caping unhurt thereby, or by casting the 
person suspected into a river or pond of 
water: and if he floated, without any ac- 
tion of swimming, it was deemed an evi- 
dence of his guilt; but if he sunk he was 
acquitted. The trial by ordeal was abo' 
lished by parliament anno 3 Henry lU. 

ORDER, in architecture, is a system of 
the several members, ornaments, and pro- 
portions of columns and pilasters ; or a 
regular arrangement of the projecting 
parts of a building, especially the column, 
so as to form one beautiful whole. There 
are five orders of columns, of which three 
are Greek, viz, the Doric, Ionic, and Co- 
rinthian, and two Roman, the Tuscan and 
Composite. The three Greek orders re- 

E resent the three different manners of 
uildini^, viz. the solid, the delicate, and 
that which is between the two. See Am- 

CBITBCTVRX. 

Obdsb, in astronomy. A planet is said 
to go according to the order of the signs 
when it is direct, proceeding from Anes 
to Taurus, thence to Gemini, &c. It goes 
contrary to the order of the signs, when it 
is retrogn^de, or goes backward from Pis- 
ces to Aquarius. 

Obdbb, in geometry, is denominated 
from the rank or order of the equation by 
which the geometrical line is expressed : 
thus, the simple equation, or first power, 
denotes the first oider of lines, which is a 
right line : the quadratic equation, or se- 
cond power, defines the second order of 
lines, which are the conic sections and 
circle : the cubic equation, or third pow- 
er, defines the third order of lines: and 
so on. Or the orders of lines are denomi- 
nated from the number of points in which 
they, mny be cut by a right line. Thus 
the right line is of the first order, because 
it can be cut only in one point by a right 
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line : the circle and conic sections are of 
the second order, because they can be 
cut In two points by a right line ; while 
those of the third order are such as can 
be cut in three points by a right line. 

OapsB, in botany, the first subdivision 
of a class in the Linnaean system, founded 
on the number of styles or female organs. 
The orders of Linnaeus are all expressed 
by a single term, which, like the names of 
the classes, is of Greek etymology, and 
is significant of the character of the order 
to which it is apphed. The names of 
these orders are otten different in differ- 
ent classes, because the same idea pre- 
dominates in their institution. 

ORDINANCE, or Ordonnance, a law, 
statute, or command of a sovereign or su- 
perior. 

ORDINARY, in the civil law, signifies 
any judge that hath authority to take cog- 
nizance of causes in his own right, as he 
is a magistrate, and not bydepuution; 
but in the common law, it is taken for 
him who has exempt and immediate ju- 
risdiction in causes ecclesiastical. 

OmDiiTABT, or honourable Ordmary, in 
heraldry, a denomination j^ven to certain 
charges properly belon^g to that art. 
The honourable ordinaries are ten in 
number ; vu. the chief, pale, bend, sesse, 
bar, cross, saltier, chevron, bordure, and 
orie. For which see Hkbaijibt, &c. 

ORDINATES, in geometry, are right 
lines drawn parallel to each other, and 
cutting the curve in a certain number of 
points. Parallel ordinates are usually all 
cttt by some other line, which is called 
an absciss. When this line is a diameter 
of the curve, the property of the ordi- 
nates is then the most remarkable ; for, 
in the curves of the first kind, or the co- 
nic sections and circle, the ordinates are 
all bisected b^ the diameter, making the 
pait on one side of it equal to the part 
on the other side of it ; and in the curves 
of the second order, which may be cut 
in three points by an ordinate ; then of 
the three parts of the ordinate, lying be- 
tween these three intersections c^ the 
corve and the intersection with the di- 
ameter, the part on one side the diame- 
ter is equal to both the two parts on the 
other side of it. And so for curves of any 
order, whatever the number of intersec- 
tioiis may be» the sum of the parts of any 
ordinate, on one side of the diameter, is 
equal to the sum of the parts on the oth- 
er side of it. The use of ordinates in a 
c«trve» and their abscisses, is to define or 
express the nature of a curve by means 
of the general relation or equation be- 



tween them; and the p^atest number 
of factors, or the dimensions of the high* 
est term, in such equation, is always the 
same as the order of the line ; that equa- 
tion being a quadratic, or its highest 
term of two dimensions, in the lines of 
the second order, being the circle and 
conic sections ; and a cubic equation, or 
its highest term containing three dimen- 
sions, in the lines of the third order, 
and so on. Thus, y denoting an ordi- 
nate, and X its absciss, also a 6 e, &c. 
£^ven quantities .* then y^ s=s ax^ -^ b x 
-f. c is the general equation for the 
lines of the second order : and x y* — 
« y as a x3 -1-^ X* 4- c x -|- </ is the equa* 
tion for the lines of the third order, and 
so on. 

ORDINATION, the act of conferring 
holy orders, or of initiating a person in- 
to the priesthood, by prayer, and the lay- 
ing on of hands. Ordination has always 
been esteemed the principal prerogative 
of bishops, and they still retain the func- 
tion, as a mark of spiritual sovereignty in 
their diocese. Without ordination, no 
person can receive any benefice, parson- 
age, vicaragfe, &c. A clerk must be 
twenty-three years of age before he can 
have anv share in the ministry ; and 
twenty-four before he can be ordained, 
and by that means be permitted to admi- 
nister the sacraments. A bishop, on the 
ordination of clergymen, is to examine 
them in the presence of the ministers who 
assist him at the impositiqn of hands : and 
in case any crime, as drunkenness, per- 
jury, forgery, kc. be alleged a?ainst any 
one that is to be ordained, either priest 
or deacon, the bishop ought to desist 
from ordaining him. The person to be 
ordained is to bring a testimonial of his 
life and doctrine to the bishop, and give 
an account of his fguth in Latin, and both 
priests and deacons are obliged to sub- 
scribe the thirty-nine articles. 

ORDNANCE, a general name for all 
sorts of great guns used in war. 

ORDifAJTcx, ojice of, an office kept 
within the Tower of tendon, which su- 
perintends and disposes of all the arms, 
instruments, and utensils of war, both b^ 
sea and land, in all the map^azines, garri- 
sons, and forts, in Great Bntain. 

The officers of the ordnance are : 1. 
The Master General, from whom are de- 
rived all orders and despatches relating 
to the same. 2. The Lieutenant Gene- 
ral, who receives orders from the Master 
€>eneral, and sees them duly executed; 
orders the firing of guns on days of re. 
joicing, and sees the train of artillery fit- 
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t«d out when ordered to the field. 3. The 
Surveyor General, who has the inspection 
of the ordnance, stores, and provisions of 
war in the custody of the store-keepers; 
he allo^ik's all bills of debt, keeps a check 
on labourers, &c. 4. The Treasurer, 
through whose hands passes the money 
of the whole office, as well for pa>roent 
of salaries as debentures ; as also a Clerk 
of the Ordnance, and a Clerk of the De- 
liveries, for which see the articles. Clerk 
of the ordnance f &c. 

ORES, in mineralogy. An ore is a me- 
tal in the state in which it exists in the 
earth. It may be either native, that is, 
pure, and uncorobined with any other 
substance, or alloyed with another me- 
tid ; or in a state of an oxide, or a sulphu- 
ret, or a carburet, or of a metallic salt. 
It is also mixed in most instances with 
various earthy minerals. The ores of 
metals may be analyzed in two modes, in 
the humid and the dry way. The first is 
effected with the aid of acids, and of 
other liquid agents, and may often be ac- 
complished by very simple means, and 
without the aid of a bulky and expensive 
apparatus. If sulphur be present, it im- 
pHcdes the action of acids, and should be 
separated by roasting the ore on a muffle, 
or by projecting it mixed with twice its 
weight of nitre into a red-hot crucible, 
washing off the alkali afterwards with hot 
water. No solvent will act upon all the 
metals. Thus nitric acid does not act on 
gold and platina ; and the nitro-muriatic 
acid, which .dissolves these metals, has 
no solvent action on silver. Hence the 
necessity of varying the solvent accord- 
ing to the nature of the ore under exa- 
mination. We shall g^ve a few instances, 
by which the reader will understand the 
theory, and may be enabled to verify the 
facts by practice. 

For •* ores of gold and platina," the ni- 
tro-muriatic acid is the most proper sol- 
vent. A given weight of the ore may be 
digested with this acid, as long as it ex- 
tracts any thing. The solution is to be 
evaporated to dryness, in order to expel 
the excess of acid, and dissolved in wa- 
ter. The addition of a solution of tin and 
muriatic acid will shew the presence of 
gold by a purple precipitate ; and platina 
will be indicated by a precipitate, on 
adding a solution of muriate of ammonia. 
When g^ld and platina are both contain- 
ed in the same soUition, they may be se- 
parated from each other by the last men- 
tioned solution, which throws down the 
platina, but not the gold. In this way 



platina may be detached also from other 
metals. 

For extracting " silver" from its ores, 
the nitric acid is the most proper solvent. 
The silver may be precipitated from ni- 
tric acid by muriate of soda. Every hun- 
dredth part of the precipitate contains se- 
venty-five of silver. But, as lead may be 
present in the sohition, and this metal is 
also precipitated by muriate of soda, it 
may be proper to immerse in the solu- 
tion a polished plate of copper. This 
will precipitate trie silver, if present, in 
a metallic form. The muriate of silver 
is also soluble in liquid ammonia, which 
that of lead is not. 

" Copper ores" may be analyzed by 
boiling them with five times their weight 
of concentrated sulphuric acid, till a dry 
mass is obtained, from which water will 
extract the sulphate of copper. This 
salt is to be decomposed by a polished 
I>late of iron, immersed in a dilute solu- 
tion of it. The copper will be precipi- 
tated in a metaltic state, and may be 
scraped off and weighed. If silver be 
suspected with copper, nitrous acid must 
be employed as the solvent; and a plate 
of polished copper will detect the silver. 

" Iron ores" may be dissolved in dilute 
muriatic acid, or, if the metal be too 
highly oxydized to be dissolved by this 
acid, they must be previously mixed with 
one-eighth of their weight of powdered 
charcoal, and calcined in a crucible for an 
hour. The iron is thus rendered solu- 
ble. The solution must then be diluted 
with ten or twelve times its quantity of 
water, previously well boiled, to expel 
the air, and must be preserved in a well- 
stopped glass bottle tor six or eight days. 
The phosphate of iron will within that 
time be precipitated, if any be present, 
and the liquor must be decanted ofl\. The 
solution may contain the oxides of iron, 
manganese, and zinc. It may be precis 
pitated by carbonate of soda, which will 
separate them all. The oxide of zinc 
will be taken up by a solution of pure 
ammonia ; distilled vinegar will take up 
the manganese, and will leave the oxide 
of iron. From the weight of this, after 
ignition, during a quarter of an hour, 
twenty-eight per cent, may be deduct- 
ed. 

" Tin ores." Boil 100 grains, in a sil- 
ver vessel, with a solution of 600 grains 
of pure potash. Evaporate to dryness, 
and then ignite mrderately for half an 
hour. Add boiling water, and if any 
portion remain undissolved, let it undergo 
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^ timiUr tteAtment. Sfttimte the alka- 
line solution with moiiatic acid, which 
win throw down an oxide of tin. Let 
this be redissolved b^ an excess of tnuri- 
•tic acid; agun precipitated by carbon- 
ate of soda; and oeingp dried and weigh- 
ed, let it, after lixiviation, be once more 
dissolved in muriatic acid. The insolu- 
ble part consists of nlix. Into the co- 
lourless solution, diluted with two or 
three parts of water, put a stick of zinc, 
round which the reduced tin will collect. 
Scrape off the deposit^ wash, dry^ and 
fuse It under a cover of tallow in a cap- 
sule placed on charcoal. A button of 
pure metallic tin will remain at the bot- 
tom, the weight of which, deducted from 
that of the ore, indicates the proportion 
of oxygen. The presence of tin in an 
ore is indicated by a purple precipitate, 
on mixing its solution in muriatic acid 
with one of goki in ilitro-rouriatic acid. 

** Lead-ores'* may be analysed by solu- 
tion in nitric acid, diluted with an equal 
weight of water. The sulphur, if any, 
will remain undissolved. Let the solution 
be precipitated by carbonate of soda. If 
any silver be present, it will be taken up 
by pure liquid ammonia. Wash off the 
excess of ammonia by distilled water, and 
add concentrated sulphuric acid, apply- 
ing heat, so that the mnriatic add may 
be wholly expelled. 

*' Mercury*' may be detected in ores 
that are supposed to contain it, by distil- 
lation in an earthen retort with half their 
w^ght of iron filings or lime» The mer- 
cury, if any be present, will rise and be 
condensed in the receiver. 

" Ores of sine" may be digested with 
the nitric acid, and the part that is (Us- 
solved boiled to dryness, again dissolved 
in the acid, and again evaporated. By 
this means, the iron, if any be present, 
win be rendered insoluble in dilute nitric 
add, which wOl take up the oxide of zinc 
To this solution add pure liquid ammonia, 
in excess, which will separate the lead 
and iron, if any should have been dis- 
solved ; and the excess of alkali will re- 
tam the oxide of zinc. This ma^ be se- 
parated by the addition of an acid. 

•• Antimonial ores." Dissolve a given 
wdght in three or four parts of muria- 
tic, and one of nitric add. This will 
take up the antimony, and leave the sul- 
phur, if any* On dilution with water, the 
oxide of antimony is precipitated, and 
the iron and mercury remain dissdved. 
Lead may be detected by sulphuric 
acid. 

** Orey of cobalt" may be cUssolved in 
nitro-muriatic add. Then add carbonate 
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of potash, which, at first, teparktes iron 
and tfsenic. Fiher, and add a further 
quantity of the carbonate, when a grey- 
ish red predpitate will fall down, which 
is oxide of cooalt. The iron and arsenic 
hiay be separated by heat, which volati- 
lizes the arsenic. Cobalt is also ascer- 
tained> if the solution of an ore in muria- 
tic acid give a sympatlietic ink. See 
Klaproth's Essays. 

To analvze ores in the dry way^ a me- 
thod which affords the most satisfactory 
evidence of their composition, and should 
always precede the working of large and 
extensive strata, a more complicated ap<i 
paratus is reqiured. An assaying furnace, 
with mufBes, crucibles, &c. are absolute- 
ly necessar}'. See Absatiko, Laboba- 
Toar, &c. 

The reduction of an ore requires fre- 
quently previous roastincf, to expel the 
sulphur and other volatile ingredients ) 
or this may be effected by mixing the 
powdered ore with nitre, and projecting 
the mixture into a crudblc. The suK 
phate of potash, thus formed, may be 
washed off, and the oxide must be re- 
served for subsequent experiments. As 
many of the metals retain their oxygen 
so forcibly, that the appiicatioti of heat 
is incapable of expelling it, the addition 
of inflammable matter becomes expe- 
dient. And to enable the reduced par- 
ticles of metal to agglutinate and form a 
collected mass,instead of scattered grains, 
which would otherwise happen, some fu- 
sible ingredient must be added, through 
which, when in fusion, the reduced me- 
tal may descend, and be colle6ted at the 
bottom of the crucible. Substances that 
answer both these purposes are caUed 
fluxes. The alkaline and earthy part of 
fluxes serve also another end, viz. that 
of combining with any acid which may 
be attached to a metal, and which would 
prevent its reduction, if not separated, 
llic ores of different metals, and differ- 
ent ores of the same metal, require dif- 
ferent fluxes* See Flux4 The ore, after 
being roasted, if necessary, is to be well 
mixed with three or four times its wei^j^ht 
of the flux, and put into a crudble, witli 
a little powdered charcoal over the sur* 
face. A cover must be luted on, and the 
crucible exposed to the necessary heat in 
a wind- furnace. Ores of iron, as being 
difficultly reduced, require a very in- 
tense fire, lliose of silver and lead are 
metallized by a lower heat. The metal 
is found at the bottom of the crucible, in 
the form of around button. The volatile 
metals, as mercury, zinc, arsenic, tellu- 
riam^ and osmium, it it obvious, ought 



Digitized by VjOOQ IC 



ORGAN. 



not to be treated in the abore manner, 
and require to be distilled with inflam- 
mable matters in an earthen retort. See 
Kirwan's Mineralogy. 

ORGAN. Having, under the article 
MusicAi. inttrumenttf given a pretty full 
account of thb instrument, we shall here 
only give a description, with figures, of 
the barrel-ornm. See Plate I. Barrel 
Organ, and Plate II. parts of ditto. 

The barrel-organ is generally portable, 
and is so contrived, that the same action 
of the hand, which turns the barrel, sup- 
plies the wind, by giving motion to the 
oellows : it consists of tnree principal 
parts : 1. The pipes, by wliich the sound 
IS produced. 2. The bellows, supplying 
them with air. 3. The barrel and keys, 
by which the pipes are sounded at pro- 
per intervals. The pipes are of two 
kinds, dT metal and or wood : the wood- 
en ones are a square trunk of deal wood, 
A B, (fig. 5.) closed atone end by a plug 
of woo<^ D, and at the other by a piece 
of wood, E, containing a crooked pas- 
sage to bring air to the pipe, through the 
short tube, F; a is a piece of oak board, 
glued to the block £, and hollowed out 
to communicate with the crooked passage 
in it, and leaving a small crack, between 
it and the edge of the block, £, through 
which the air issues in one continued 
stream ; in its passage it is divided by 
the edge of one side of the trunk. A, 
which is cut as sharp as possible for that 
purpose, and which is exactly in the 
same line with the orifice whence the 
air is emitted. 

The sound is produced bjf the vibra- 
tion of the air which is contained in the 
trunk. A, and by increasing or diminish- 
ing the length of the pipe, 3ie tone is al- 
tered at pleasure, to bring it to the pro- 
per note it is to perform when placed in 
the instrument : this is done by sliding 
the plug, D, up or down in the pipe. 

A metal pipe, a section of which is 
shown in fig. 6, is nearly the same in its 
operation, though different in its con- 
struction. It is a cylindrical tube, of a 
mixture of lead and tin ; A B (fig. 6.) 
open at one end, and nearly closed at the 
other by a lump of the same metal, E, 
which is circular for about two-thirds 
round, and fits the end of the pipe ; the 
other third is a straight edge : the upper 
edge of the conical pipe, F, is bent to 
be parallel to this, and thus forms a small 
cleft similar to the wooden one, for the 
passage of the air ; the lower ed^e of the 
cylinmical pipe, A B, is bent mto the 
line (Mfthe cleft and cut sharp, to divide 
the current of air ; these pipes are open 



at top, and are brought to time by bend' 
ing tne pipe at the top, and thus idtering 
its bulk : a IS a piece of metal, called the 
ear, soldered upon the pipe at each end 
of the cleft, to prevent the stream of air 
being dispersed before it meets the sharp 
edge of the pipe, B A ; in the smaU pipes 
this is not applied. 

The bellows of the organ are double, 
as shewn in fig. 1, Plate I ; that is, they 
are two distinct pairs, E, F, connected 
together at their hinge; so that when 
one is opening, and filling with air, the 
other isforcine its air out into the regu- 
lator, D ; the bellows receive their mo- 
tion by a rod,, d, from a crank, a, on a 
spindle which comes through the box, in 
which the madune is enclosed, and has 
a handle on it by which it is turned. The 
re^lator, D, is exactly similar to another 
pair of bellows, and b filled with air from 
the bellows, £ F, below it, throufi^h two 
valves in the bottom board over tne bel- 
lows; from this regulator the air pro- 
ceeds through the passage, b e f, (seen 
better in the section), fig. 2, &c. 

Fig. 2, Plate 1. to a lons^ trunk, ^, go- 
ing under the pipes called the air-chest, 
which communicates with them by a small 
valve. A, under each ; it is kept shut by ^ 
small wire spring, and is opened by a 
wire fixed to the end of a rod, G ; above 
the valve, the passage enlarges, and 
goes under two small wooden uiders or 
stops, n m, and from thence in two dis- 
tinct passages to the wooden and metal 
pipes, N M. 

The air-chest, ^, is common to all the 
pipes, and each pair (of wooden and me- 
tal pipes) has a valve. A, and spring to 
themselves; the small passage above 
each valve belongs to eacn pair of pipes, 
and has no connection with the other ; 
'the two stops belong to all the pipes; m 
to the metal, and n to the wooden ones ; 
they are long slips of wood drilled with so 
many holes as there are pipes, and at the 
same intervals, (the disposition of the 
pipes is shewn in fig. 3, which is a plan of 
the whole instrument put together) ; so 
that when the holes are over the pas- 
sages, the air has free communication 
from the valve to the pipes ; but when 
the stops are drawn out, the inten-al be- 
tween each hole applies itself to the holes 
under tlie pipes, and thus stops the pas- 
sages. 

We now come to describe the appara- 
tus which opens the valves. A, at the pro- 
per time, to peribrm tlie note of a piece 
of music, s 

The axle, on which the crank, a, (fig. 
1, 2, and 3.) is formed, has an endless 
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^rew> «, (fig. 3.) cut apon it; to turn a 
whee^ Pi br the teeth cut in its circum- 
ference ; thiM wheel is in the same piece 
with a cyfindric barrel, H H, shown se- 
paratelj (in fig. 4, Plate n.) ; it has a 
great number of rivort pins stuck in it, 
which as it reyohres upon its pivots, catch 
the ends of a number of small lerers call- 
ed keys, rrr, and raise them ; this de- 
presses the other, r r <, ends, which are 
attached to the rods G, and consequent- 
ly open the valves. There are as many 
of the levers, or keys, as there are 
pipes, eadh answering to a dififerent note 
of the (famut ; the pins in the barrel are 
so dis|K>6ed, as to lift the keys in the 
same order and time as any piece of mu- 
mc for which the barrel has4>een previ- 
wuAy made. The keys all turn upon one 
wire, as a centre, and to prevent their 
flhifdng sideways; and by that means 
Bussing the pins in the bsml intended 
for them, they move in small notches, cut 
by a saw in two pieces of brass plate, 
whkh are screwed to the edge of a piece 
of wood, K, and project below it ; the 
wire which forms the centre for the keys 
is also fixed to the piece of wood, K, 
which is called the key-frame. A num- 
ber of small pieces of mahogany are fix- 
ed to the keys at <, and to these the rods, 
G, are lointca by a piece of leather ghied 
to bom: v V, are small screws going 
through the key-frame, and touching the 
]uece of wood, t ; their use is to adjust 
the levers, so that the ends, r r, shall 
form one straight Hne. 
t The key-frame is not ftstened down to 
the frame of the machine, but has a piece 
of iron plate, w, frstenedto each end, and 
turning upon screws fixed to the frame 
of the mstmment, upon which the whole 
key-frame can befitted as a centre ; two 
screws through its ends, resting their 
points u|>on ue frame, support it, and 
by screwing these out, the whole f^me 
can be raised or loweitid, to adjust the 
ends of the keys the proper distance 
from the centre of ^e barrel, H. 

By inspecting the plan and elevation, 
(fig. 1. and 3.) it will be seen, that the 
barrel is longer than the set of keys, by 
the distance of one of the keys from the 
other; the barrel can be moved along 
endWBjrs this quantitjr, and for this pur- 
pose it is mounted m a frame, (fig. 4.) 
which, slides in a groove, shown in ^e 
section (fig. 3.); a small pin, P, (fig. 4.) is 
fastened to the fnme, and comes through 
the case of the instrument; it has notch- 
es cut in i^ which recetre tfat sharp edge 



of a boh, L, (fig. r.^ fixed there, and 
which holds the barrel in any place it is 
set. Bf moving the barrel endways a 
short distance, an entire new set of pins 
is presented to the keys, r r, which pins 
are disposed dififerently to the former 
ones, and consequently pla^ a different 
tune ; there are often five different sets, 
and as many notches, on the pin, P, (fig. 
1.) Without some contrivance when the 
barrel is moved endways, its pins might 
catch some of the keys, and break or 
bend them: to avoid this, the bolt P, 
which co^nes the barrel, and prevents 
it being moved either way, is held down 
by anoSier bolt, R, (fig. 7.) sliding across 
to the end of it ; this bolt has a pin fas«> 
tened to the backof it,which goes tnrougfa 
ihe case of the instrument, (marked x, 
fig. 3. and 3.) and when <hmwn back, 
presses down the end of a lever y, 
the other end of which lifts up the 
key-frame, and thus raises the keys up 
clear of the pins in the barrel, before 
it can be moved endways to play ano-' 
ther tune. 

The regulator, D, is pressed down by 
two wire springs, which equalize tl^ 
pressure upon the air contained in it, 
when, by the bellows forcing in more 
Mr than the pipes require, and conse- 
quently^ it accumulates in the regula- 
tor, it lifU up its lid, and the handle 
of a small valve, x, seen in the eleva- 
tion, (fig. 1.) is pushed against a part of 
the fVune; this opens the valves, and al- 
lows th.e air to escape, until the reg«da- 
tor sinks by the action of the two vrire 
springs. 

From what we have said, a description 
of the operation of the instrument will be 
scarcely necessary. By tuminr the han- 
dle, the drank a, works the beUows, and 
supplies the ^r to the pipes ; the end- 
less screw turns the barrel, and its pins 
lift up the keys at the propertime, opens 
the valves, and admits the air into the 

§ipes. When soft music is to be played, 
le stop, in, (fig. 3.) which has a handle 
coming throuj^ the case, is drawn out, 
and the otiier shoved in ; this stops the 
passages to the wooden pipes, and opens 
the metal ones; for fuller music, the 
stop, in, is pudied in, and n drawn out ; 
the wooden pipes are then used, and, 
for very grand and loud music, both 
sets are used, by drawing out both 
stops, and when both are in the sound- 
cases, though the handle is still turned. 
For changing the tune, the bolt R, is 
drawn back, this raises the key^hmne ; 



Digitized by VjOOQ IC 



ORG 



ORG 



the other bdlt i# then dniwn baek* and 
the pin, P, moved in or oat to another 
notcn ; th^bolti tre then to be return- 
ed. Several barrels are adapted to the 
same organ, to perfbrm a g^at Tariety 
of tunes. 

ORGANIC AL, in the ancient music* 
was that part performed by instruments. 
The organical comprehended three kinds 
of instruments, Tiz. the wind instru- 
ments, as trumpets, flutes, hautboys, 
Sw. ; strinf^ed instruments, as lutes, lyres, 
^olins, harpsicords, &c. ; and polsa- 
tire instruments, or those played by 
beating with the hands or sticks, as 
drums, ficc. 

Omavical de§cfipiion •/ curvet, is the 
description of them upon a plane by 
means of instruments, and commonly 
bv a continued motion. The most sim- 
ple construction of this kind is that of 
a circle, by means of a pair of com- 
passes. The next is that of an ellipse, 
by means of a thread and two pins in the 
rod, or the ellipse and hyperbola, by 
means of the elliptical and hyperbolic 
compasses. 

ORGANZINE, in commerce, a de- 
scription of silk usunlly imported from 
Italy into this country. It is of tlie ut- 
most importance to the manufacturer, as 
none of the principle articles could be 
fabricated without it; and the Italians, 
aware of this, long kept the art of throw- 
ing it a most profound secret. It was in- 
troduced into this country by the enter- 
prise and skill of Messrs. Thomas and 
John Lombe, the latter having, at the 
risk of his lifip, and with wonderful inge- 
nuity, taken a plan of one of these 
complicated machines, in the King of 
Sarmnia's dominions, fVom which, on his 
return, they established a similar set of 
naills in the town of Derby; and in con- 
sideration of the great hazard and ex- 
pense attending the undertaking, a pa- 
tent was mnted to Sir Thomas Lombe, 
in 1718, for securing to him the exclu- 
«Te privilere of working organzine for 
the term of 14 years: but the construe 
tion of buildings and engines, and the 
instruction of the workmen, took up so 
much time, that the 14 years were near- 
ly expired before he could derive any 
Advantage from it, in consequence of 
which he petitioned parliament, in 1731, 
to grant him a fVirther term; but parlia- 
ment considering it an object of national 
importance, (franted him the sum of 
14,000^ on condition that he should al- 
low a perfect model of the machinery to 
be taken, and deposited in the tower of 



London, fbr public inspection, ^nukr 
nulls were, in conseqtience, set up in Af- 
ferent parts of tile country ; but owing to 
the difficulties that were experienced in 
procuring raw silk of the proper Mze for 
organzine, the exportation of which from 
Ita3y was prohibited, and to the mills hav- 
ing subsequently found employment for 
other purposes, the quantities worked 
into organzine, for many years, kon 
scarcely any proportion to the imports 
from Italy ; it has, however, been lince 
revived and improved, in consequence of 
which it is now carried to a very consi- 
derable extent. 

The process which the alk undergoes 
to bring it into this state, consists of six 
different operatiokis: 1. The silk is wound 
from the skein upon bobbins. 2. It is 
then sorted. 3. It is spun, or twisted, on 
a mill in a angle thread. 4. Two thresda 
thus spun are doubled, or drawn to- 
gether through the fingers of a woman» 
who at the same time cleans them, by 
taking out {the slubs which may have 
been left in the silk by the negngence 
of the foreign reeler. 5. It is then 
thrown by a mill, that is, the two threads 
are twisted together, either slack or 
hard, as the manufacture may require ; 
and it is wound at the same time in 
skeins upon a reel. 6. The skeins are 
sorted, according to their different de« 
grees of fineness, and then the process 
is complete. 

Organzine was for many years made 
only from Italian silk, but when consi- 
derable improvements were made in 
the culture of silk in Indis, it sog^gested 
the possibility of throwing some of Ihe 
finer silks of Ben^ into org^zine. 
The experiments of m^viduals were not 
very satisfactory, but in the beginning 
of 1794, the East India Company took up 
the subject, with the view of increas- 
ing the annual consumption of Bengal 
silk in this country; and having it in 
their power to select from their total im- 
port the silks most proper for this pur- 
pose, they have been enabled, at each 
subsequent sale, to put up from 80 to 100 
bales of good Bengal org^anzine. It has 
been adopted successively in several 
branches of the manufacture ; and in the 
year 1808, when the prohibition of ex- 
portation from Italy produced a scsrcity 
of the silks of that eountiy, attempts were 
made to substitute Bengal organzine for 
an the purposes to which Italian organ- 
zine was applied ; the result, however, 
appeared to be, that, for some particalar 
articles, Italian organzine possesses pecu* 
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lisr profet^tB, not to be foaiid in unj 
other kind of silk. 

ORGASM» a quick motion of the blood, 
"wberebj the muscles are made to moTe 
with great force. 

ORGUES, in the nulitary art» are thick 
long pieces of wood pointed at one end* 
and shod with iron^ clear one of another ; 
hanging each by a particuU^ rope, or 
cord, prer the gate-way of a strong place, 
perpendicularlv, to be let fid] in case of 
an ensmy. Their disposition is such, 
that Uiey stop the passage of the gate, 
and are preferable to berses or portcul- 
lises ; b^use these may be either broke 
by a petard, or they may be stopped in 
their falling down ; but a petard is useless 
against an orgue, for if it break one or 
two of the piecesi they immediately 
AH down tfMn, and fill up the vacan- 
cji or if they stop one or two of the 
pieces from falling, it is no hindrance to 
the rest. 

ORIGANUM, in botanj, marjoram, a 
g«nus of the Didjmamia Gymnosper- 
mia class and order. Natural order of 
VerticiUatae. LaUats, Jussieu. Essen- 
tial character: strobile four-cornered, 
spiked, collecting the calyxes. There 
are twelve species, with several varie- 
ties. 

ORILLON, in fortification, is a small 
rounding of earth faced with a wallj 
niaed on the^ shoulders of those bas- 
tions that have casements, to cover 
the cannon in the retired flank, and 
prevent their being dismounted by the 
enemy. 

ORIOLUS, the oHoU, in natural histo- 
ry, a genos of birds of the order Picse. 
Generic character; bill conic, convex, 
Terr sharp and straight; mandibles, equal- 
\y long; nostrils small, and lodged in 
llie base of the bill, and partly cover- 
ed; tongue divided and sharp-pobit- 
ed. These birds are natives of Ame- 
rica, are clamorous and voracious, ap- 
pear in flocks, feed on fruits and grain, 
and frequently have pensile nests. La- 
cuna ennmeratesforty4ive species; Gme- 
fia fifbr. We shall notice only those 
which foUow : 

O. persicns, or the bUusk and yellow 
oriole. A variety of this species, some- 
what kn^r than a bkckbird, and an in- 
habitant of South America, is the bird 
rendered remarkable for building nests 
in the form of an alembic, and nearly 
eif^liteen inches long, of dry grass, hog's 
bristles, and horse hair, or, what is called 
in tint country, <dd man's beard, a sub- 
stance veiy like the hair of horses. 



ORI 

The bottom of this nest is hoUow for 
the length of a foot, the remainder 
or upper part, for the space of six in- 
ches* is solid, and it is suspended at the 
extremity of a branch. It is particu- 
larly fond of building on trees near 
ho^MS, and several hundreds of these 
nests have occasionally been seen on a 
single tree. 

O. icterus, or the Banana bml, isfbund 
in all the Caribbee ishuids, feeding on in- 
sects, and hopping like a magpie. These 
birds are domesticated in America, for 
the destruction of insects. In a state ^ 
nature, four or five will attack a lai^ 
bird, and appear,after tearing it in pieces, 
to divide the spoil with great discrimi- 
nation. They will occasionally attack 
men. Their nests are formed and sus- 
spended like those of the former spe- 
cies, to guard against snakes and other 
animals. 

O. Baltimoreus, or the Bahiroore bml, 
is called by the natives the fire-bird, 
and, when its feathers are most bril- 
liant, naturally excites the idea or sensa- 
tion of fire. These birds form pensile 
nests, secure from all depredation. They 
are about seven inches long, and inhabit 
North America. 

O. galbula, or tlie golden oriole, is as 
large as a blackbird, and of a fine golden 
yeUow, with wing^ almost entirely black. 
It is common in several parts of Europe, 
particularly in France; but not seen so 
far north even as England. It 19 suppos- 
ed to winter in Africa. Its nest is pensile, 
and the female is extremely attentive to 
her young, fearing no enemy in their de- 
fence, suffering herself to be taken in the 
nest with them,and continuing to nt over 
them in the ca^e till she dies. It feeds 
on insects and fruits, and is conudered as 
a delicacy for the tiJ>le. 

For the red-rumped oriole, see Aves, 
PUte X. fig. 6. 

ORION, in astronomy, a constelUttion 
of the southern hemisphere, consisting of 
thirty-seven stars, according to Ptolemy; 
of sixty-two» according to Tycho ; and of 
no less than eigh^, in the Britannic cata- 
logue. The utely improved telescopes 
have discovered several thousand stars in 
this constellation : of these, there are two 
of the first magnitude, four of the second, 
and several of the third and fourth. The 
stars of the first magnitude are Regel and 
Betelguese. Those of the second are,Bel- 
latrix, on the left shoulder, and three in 
the belt, lying nearly in a right line, and 
at equal mstances fiom each other. 
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ORNiTHOGALUM, in botany, Stwr^ 
Bethlehem^ a g^nus of the Hexmndria 
Honogynia class and order. Natural or- 
der or Coronarix. Asphodel!, Jnsneu, 
Essential character : corolla slx-petalled, 
upright, permanent, spreading above 
the middle ; filaments ahemate, widen- 
ing at the base. There are thirty-five 
species. 

ORNITHOLOGY, that branch of natu- 
ral history,which considers and describes 
birds, their natures and kinds, their form, 
external and inter^, and teaches their 
economy and uses ; see Atks : also the 
several orders and genera, in the alpha- 
betical order. Birds are divided, accord- 
ing to the form of their bills, into six or- 
ders, t»z. Accipitres, as eagles, vultures, 
and hawks : Picar, as crows, jackdaws, 
humming-birds, and parrots: Anseres, as 
ducks, geese, swans, gulls: Grallx, as 
herons, woodcocks and ostriches : (Hlli- 
nae, as peacocks, pheasants, turkies, and 
common fowls : and Passeres, compre- 
hending sparrows, larks, swallows, &.c. 

Birds are distinguished from quadru- 
peds by their laying eggs : they are ge- 
nerally feathered ; some few are hairy, 
and instead of hands or fore-leg^ they 
have wings. Their egps are covered by 
a calcareous shell, and they consist of 
a white, or albumen, which nourishes 
the chick during incubation ; and a yolk, 
which is so suspended within it as to 

§ reserve the ude on which the little ru- 
iment of the chicken is situated continu- 
ally uppermost, and next to the mother 
that is sitting upon it. The yolk is in g^at 
measure received into the abdomen of the 
chicken, a little before the time of its be- 
ing hatched, and serves for its support, 
fike the milk of a quadruped, and like 
the cotjrledons of youn^ plants, until the 
system is become sufficiently strong for 
extracting its own food out of the ordi- 
nanr nutnment of the species. 

ORNITHOPU8, in botany, birtftfooi, 
a genus of the Diadelphia Decandria 
class and order. Natural order of Papi- 
lionaceae, or Leg^minosx. Essential 
character : legume jointed, round, bow- 
ed. There are five species. 

ORNITHORHYNCHUS paradoxut, in 
natural history, a singular quadruped, 
remarkable for its structure. The head 
is similar to that of a duck, which would 
lead to the supposition that it belonged 
to an aquatic bird. Both jaws are as 
broad and low as those in a duck, and the 
calvaria has no traces of a suture, as is 
generally the case in full-grown birds. 
In the cavity of the skull there is a consi- 



derable bony falx, which is situated along 
the middle of the os fronts, and the ossa 
bregmatis. The mandible of this animal 
connsts of a beak, the under part of 
which has its margin indented as in ducks, 
and of thejproper instrument for chewing 
that is situated behind, within the cheeks. 
Dr. Shaw says it has no teeth, though 
Mr. Home fbund, in a specimen examined 
by him, two small and flat molar teeth 
on each side of the jaws. The fore part 
of this mandible or beak, is covered and 
bordered with a coriaceous skin, in which 
three parts are to be distinguished, vis, 
the proper integument, or the beak ; the 
labiated margins of it; and a curkxis 
edgpe of the skin of the beak. Into these 
three parts of that membrane numerous 
nerves are distributed, intended, proba- 
bly as the organs of feelmg^ sense which, 
besides men, few mammalia enjoy : thst 
is, few animals possess the faculty of dia- 
tinruishing the form of external objects, 
and their qualities, by orgfans destined 
for that puqiose, a property very diflTer- 
ent from the common reeling, by whidi 
every animal is able to perceive the tem- 
perature and presence of sensible ob- 
jects, but without b^ng informed, b^ the 
touch of them, of their peculiar quahties. 
Thus the skin in the wings of the bat; 
and its ear, are supposed the organs of 
common feeling, by means of whidi they 
are enabled to flutter, after being blind- 
ed, without flying a^nst any thing. The 
whiskers of many ammds appear likewise 
to serve the same purpose of infonmng 
them of the presence of sensible bodies, 
and hence they have been compared to 
^e antennx ojf insects. But to return 
to the omithorhjmchus : it is an animal 
which, firom the similarity of its abode, 
and the manner of searching for food, 
agrees much with the duck, on which 
account it has been provided with an 
organ for touching, tar. with the inte^* 
ment of the beak richly endowed witk 
nerves. This instance of analogy in the 
structure of a sing^ular organ of sense 
in two species of animals, fh>m classes 
quite different, is a most curious circum- 
stance in comparative physiology, and 
hence the omithorhynchus is looked up- 
on as one of the most remarkable phe- 
nomena of zoology. There are two spe- 
cies, both inhabitants of New-Holland. 

OROBANCHE, in botany, brotn-rape, 
a genus of the Didynamia Annospermia 
class and order. Natural orjwr of Per- 
sonate. Pediculares, Jussieu. Essential 
character; caljrx bifid; corolla rtngent ; 
capsule one-celled, two-valved, many- 
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seeded; jrknd under the base of the 
germ. Tncre are fourteen species. 

OROBUS, in botany, hitter vetch, a ge- 
nus of the Diadelphia Decandria class 
and order. Natural order of Papiliona- 
cezy or Leguxninosae. Essential charac- 
ter: caljTX blunt at the base; the upper 
teeth deeper and shorter; style linear. 
There are sixteen species. 

ORONTIUM, in botany, a genus of the 
Hexandria Monogvnia class and order. 
Natural order of Piperita. Aroidex, Jus- 
neu. Essential character: spadiz cylin- 
drical, covered with florets ; corolla six- 
petalled, naked; style none; folhcles one- 
seeded. There are two species, viz. O. 
aquaticum, and O. japonicum. 

ORPHAN. In the city of London 
there is a court of record established 
for the care and government of orphans. 

ORPIMENT is a fine yellow powder, 
formed from a solution of the white oxide 
of arsenic in muriatic acid, to which is 
added a solution of sulphuretted hydro- 

fen in water. It may also be obtained 
y subliming arsenic and sulphur by a 
heat not sufficient to melt them. It is 
likewise found native in many parts of 
Germany and Italy, composed of plates 
that have a considerable de^e of flexi- 
bility. Its specific gravity is 5.3. It is 
used as a pigment. The Chinese fashion 
vessels of diflerent shapes, and their 
pagodas, of the mineral. 

ORRERY, a curious machine for re- 
presenting die motions and appearances 
of the heavenly bodies. See Plaksta- 

BIVJC. 

ORTEGIA, in botany, so named in ho- 
nour of Joseph Ortega ; a genus of the 
Triandria Honogynia class and order. 
Natural order of Caryophyllex. Essen- 
tial character : csHyx five-leaved : corolla 
none; capsule one-celled; seeds very 
many. There are two species, viz, O. 
Hispanica, Spanish ortegu, and O. di- 
chotoma, forked ortegia, natives of 
Spain and Italy. 

ORTHOGRAPHIC projetition of the 
iphere^ that wherein the eye is supposed 
at an infinite distance ; so called, because 
the perpendiculars from any point of the 
sphere will all fall in the common inter- 
section of the sphere with the plane of 
the projection. 

ORTHOGRAPHY, that part of gram- 
mar which teaches the nature and affec- 
tions of letters, and the just method of 
spelling or writing wonls with all the 
proper and necessary letters, making 
one of the four greatest divisions or 
branches of grammar. 



OBTHoemAraT, in geometry, the art 
of drawing or delineating the fore-right 
plan of any object, and of expressmg 
the heights or elevations of each part. It 
is called orthography, from its deter- 
mining things by perpendicular lines 
falling on the geometrical plane. 

OaTBoeBAJPHT, in architecture, the ele- 
vation of a building. This orthography is 
either external or mtemal. The external 
orthography is taken for the delineation 
of an external hce or front of a building ; 
or, as it is by others defined, the model, 
platform, and delineation of the front of a 
house, that is contrived, and to be buUt, 
by the rules of geometry, according to 
which pattern the whole fabric is erected 
and fimshed. This delineation or plat- 
form exhibits the principal wall, with its 
apertures, roof, ornaments, and every 
thing visible to an eye placed before the 
building. Internal orthography, which is 
also called a section, is a delineation or 
draught of a building, such as it would 
appear were the external wall removed. 

OaTHoeBAPBT, in perspective, is the 
fore-right aide <^ aay plane, t. e. the side 
or plane that lies parallel to a straight 
line, that may be imagined to pass 
through the outward convex points of the 
eyes, continued to a convenient lengUi. 

Obthoobafht, in fortification, is the 
profile or representation of a work ; or a 
draueht so conducted, as that the length, 
breadth, height, and thickness, of the 
several parts are expressed such as they 
would appear if perpendicularly cut 
from top to bottom. 

ORYCTOLOGY is the science which 
teaches the natural history of those ani- 
mal and vegetable substances which are 
dug out of the eartlh, in a mineralized 
state. In the following slight sketch of 
the history of these substances it will be 
seen, that the remarkable situations in 
which they have been found, and the ex- 
traordinary changes which they have un- 
dergone, have led to the adoption of va- 
rious contradictory and absura notions re- 
specting their nature and origin ; which 
have been corrected, as just ideas have 
been obtained respecting the formation 
of the earth itself. Xenophanes, more 
than 400 vears before Christ, was led to 
the belief of the eternity of the universe, 
by discovering the remains of difl*erent 
marine animals imbedded in rocks, and 
under the surface of the earth. Hero- 
dotus ascertmned the existence of fossil 
shells in the mountains of Egypt, and 
was thereby induced to conclude, that 
the sea must have once covered those 
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paru. In the pyramids of Enrpt, men- 
tioned by this author, and which had been 
built at so early a period that no satisfac- 
tory accounts could be derived from tra- 
dition respecting' their erection, the 
stones were found to contain the remains 
(^marine animals,and particularly of such 
as exist no longer in a recent state, and 
differ essential^ f^m all known animals. 
These were supposed by Strabo, who saw 
the fragments of these stones laying 
around the pyramids, to be the petnfied 
remains of the lentils which had been 
used for food by the workmen. Eratos- 
thenes, Xanthus of Lydia, and Strabo, 
hare all noticed and variously commented 
upon the existence of animal remains thus 
wonderfbUy preserved. In the works of 
Pliny many foaml bodies are mentioned; 
particularly the bucardia, resembling an 
ox's heart, but which was doubtleseuy a 
cast formed in a bivalve shell ; gloasope- 
tra, bearing a form of a tongue, and sup- 
posed to fall from the moon, when in its 
wane ; hammites, resembling the spawn 
of fi^ ; horns of ammon, resembling, in 
form, the ram's horn ; lepidotes, like the 
scales of fishes ; meconites, bearing a re- 
semblance to the seeds of poppies; bron- 
tia, to the head of a tortoise : spongites, 
to sponge: phy cites, to sea-weeds or 
rashes, &c. Although many were con- 
vinced, by the exact resemblance which 
several of these substances bore to differ- 
ent species of marine animals, that these 
must be the remains of such animals, and 
must have been depottted on these spots, 
at a period when Uiey were covered by 
the sea; others, unable to comprehend a 
circumstance so inexplicable as the exist- 
ence of the sea over some of the highest 
mountains, chose rather to have recourse 
to an apparently more easy mode of ex- 
pUnation, by attributing^ their formation 
to the energies of certain occult powers, 
such as the vt> pUuHca, vU formaHvOf 
and vis lapidificativa. 

The formation of these bodies was also 
attributed, by our countryman. Dr. Plot, 
to certain plastic powers inherent in some 
saline bodies ; and Dr. Woodward, one 
of our latest writers on these substances, 
although aware that the situations, in 
which these bodies were found, could 
only be explained by the powerful and 
extensive effects of the deluge, found 
himself obliged also to have recourse to 
an occult plastic power, to explain the 
formation of some of these substances. 
•* There are," he observes, " various phe- 
nomena that plainly shew, that when they 
were brought forth at the deluge, the 



earth was destroyed, all the solids of it, 
metals, minerals, stone, and the rest, dia- 
solved, taken up into the water, and there 
sustained along with the sea^ells, and 
other extraneous bodies; till at length all 
settled down again, and formed the strata 
of the present earth. The shells, and 
other extraneous bocties, being thus lodg- 
ed among this stony and other mineral 
matters, that afterwards became sohd : 
when this comes now to be broke up, it 
exhibits impressions of the shells, and 
other bodies lodged in it ; showing even 
the hardest of it to have been once in a 
state of solution, soft, and susceptible of 
impression." (Preface to Catalogue of 
English Fossils, p. S.) But unable other- 
wise to oppose the opinion of Dr. Butt- 
ner, that the fossil corals were actualhr 
corals which had existed before the flood, 
he had recourse to the supposition of their 
having derived their forms from a second 
arrangement of their component parts, 
whilst in the waters of the deluge. **I 
have seen," he says, "fossil coralloids 
that have been composed of various sorts 
of mineral and metallic matter, that yet 
have been formed into shape of the ma- 
rine mycetitae, astroitz, and other like 
corals. Now all these have been formed 
out of the dissolved mineral and metallic 
matter in the water of the deluge. The 
antediluvian corals were like all other 
solid stony bodies then in solution in that 
water, and might concrete agun and form 
true corals there as well as in the sea wa- 
ter. Doubtless it did so ; but thatmatter 
was in so small a quantity, and bore so 
httle a i^roportion to the mineral and me- 
tallic with which it was then mixed and 
confused, as now rarely, if ever, to be met 
with." (Letters on Fossils, by Dr. Wood- 
ward, p. 82.) At present, no one hesi- 
tates at considering all organized fossil 
bodies as having existed during a former 
state of this globe, and having been then 
endued with the energies of vegetable 
or animal life. 

Various appellations have been em- 
ployed for the purpose of distinguishing 
these bodies from those minerals which 
do not owe their forms to animal or ve- 
getable organization. 

Figured stones QapidetJi^raH et idio- 
morpfd) and diluvian stones {lapidet dHu- 
viam) were terms well chosen by the 
earlier mineralogists to designate these 
bodies, of the peculiar forms of which, 
and of their having probably obtained 
those forma from some changes depend- 
ing on the deluge, they only could, with 
any propriety, speak. The term fossil 
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compraliig every mineral substance dug 
•ut of the earth, it was thought necessary 
to distiogtiish these by the term adven- 
titious or extraneous. To this generally 
adopted mode of distinction, Mr. Parkin- 
son (Organic ReiQains, toI. i. p. 34.) ob- 
jccts. 

The term ^rtraneous, he observes, de- 
notes that the substance spoken of is fo- 
reign to the region in which it is found ; 
a sense in which, be thinks, it cannot, 
with propriety, be applied to such bo- 
dies as are almost deprived, not only of 
their primitive form, but of their original 
constituent principles. In these cases, 
where so considerable a degree of natu- 
ralization, as it were, has taken place, the 
substances, he conceives, can no lon^r 
merit an epithet implying their bemg 
forei|^ to the regions in which they are 
found. Instances of the impropriety of 
this employment of the term he instances, 
in such of the jaspers and semiopals as 
hsTe derived their origin from wood; to 
which the epithet of extraneous does not 
appear to be strictly applicable. The 
term adventitious, as implying the result 
of chance or accident, he thinks ought 
never to be applied to these substances ; 
since, in all nature's works, there exist 
not stronger proofs of the provident de- 
sign of the Almighty Creator, than in the 
apparently casual disposition of these 
substances. To the term petrifaction he 
objects, because a conversion into stone 
only is here expressed ; whereas, in many 
instances, the substances of which the 
fossil is composed differs as much from 
stone, as from the matter of which the 
body was originally composed. Fossils 
he considers as of two kinds, primary and 
secondary ; among the former he places 
those bodies which appear to have been, 
ab initiOf the natives of tlie subterranean 
regions : and under the latter he disposes 
those substances, which, though now sub- 
iects of the mineral kingdom, bear indu- 
bitable marks of having been originally 
either of an animal or vegetable nature. 
The term fossil, however, which implies 
that the organized substance under ex- 
amination has been dug out of the earth, 
appears to be sufficient, without any ad- 
junct, to express (these substances ; in- 
deed this term is warranted to be thus 
employed by its general acceptation. 

Besides those bodies, which, being ac- 
tually organic remains, deserve to be con- 
sidered as fossils, (fosailia vul^ tUcta of 
Linnaeus ;) other bodies require to be no- 
ticed, as sometimes serving to illustrate 
the nature of organized fossils. These 
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are, impressims, (impretta, Linnaeus; Qr^ 
Hthi, Waller;) Casts, {redintegrata, Lin-> 
naeus;) and incmstations, (mcrwuuth 
Linnaeus.) 

Fossib naturally divide into vegetable 
and animal, according to which of those 
kingdoms they originally belonged; those 
of Uie vegetable kingdom shall be the 
first subjects of our inquiry. 

The parts of vegetables confined in 
subterranean situations suffer, according 
to circumstances, either a comnlete reso« 
lution of composition, the lignter parts 
becoming volatilized, whilst the more 
fixed remain and form the substance 
which is termed mould (humut) ; or, as 
is supposed by Mr. Parkinson, it passes 
through another process, which he con- 
siders as fermentative, and becomes bitu- 
minous. Wood, thus changed, is called 
lignum fossile bituminosum, surturbrand» 
and Bovey coid. By the extension of this 
process, the same author supposed, that 
the substances termed bitumens (naph- 
tha, petroleum, an4 asphaltum), are form- 
ed. To the same process be also attri** 
butes the formation of amber, of which* 
however, no proof appears* That jet, 
cannel coal, and the common coal em- 
ployed in domestic uses, have had a ve- 
fetable origpn, is rendered highly proba- 
le, from the frequency with which they 
manifest the impressions of various vege- 
table bodies. 

Thus, perhaps, the formation of the 
bituminous fossils may be satisfactorily 
explained: but by far the greater num- 
ber of vegetable fossils are of a lapide- 
ous nature, and necessarily owe their for- 
mation to ven' different processes; which 
the same autnor supposes are, in gene- 
hil, preceded by the process by which 
bitumen is formed. Many bodies, which 
are evidently of vegetable origin, may be 
now found existing in a lapideous, either 
calcareous or siliceous, state ; and many 
others are found possessing certain maru 
of the presence of some metallic sub- 
stance. 

To explain these formations, various 
opinions have been formed Some have 
supposed the injection of the impregnat- 
ing matter, in a state of fluidity, by igni- 
tion; whilst others have inriagined the 
gradual abstraction of the original parti- 
cles of the body, and the regular depou- 
tion of the impregnating particles in the 
spaces which have just oeen left by the 
original matter. Mr. Parkinson, who 
does not admit of this substitution, attri- 
butes the formation of this description of 
fossils to the impregnation of vegetable 
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fubftances, which have undergone diflTer- 
ent degrees of bitumenization, with wa- 
ter holding the earths or the metals in 
solution. Thus with lime is formed the 
calcareous wood or wood-marble of Ox- 
fordshire and Dorsetshire, of Piedmont, 
and of Bohemia; with silex is formed the 
calce<lonified, agatified, and jasperiBed 
wood (Uolzstein): and with the addition 
of alumine, &c. the fossil-woods which 
now partake of the nature of pitch-stone, 
and waxopol (Holzopal). In other situa- 
tions metallic impregnations occur; as in 
such woods as are impregnated with the 
pyrites of iron, so frequently found in 
our islands ; and the beautiful woods of 
Siberia, containing the hydrate and car- 
bonate of copper. 

Various parts of trees and plants (phy* 
tolithi) are found in a tpineralized state. 
Not only fossil-wood (lithoxylon), as has 
been just noticed, but the leaves (litho- 
pylla, or lithobiblia) and fruits (carpo- 
lithi) of different trees or plants are thus 
found. Of the woods» several, from their 
form and texture, have been supposed to 
have been originally oak, willow, and 
such trees as now exist in a recent state ; 
whilst others differ, in both these re- 
spects, from any species of wood which 
is now known. 

The impressions of the stalks and 
leaves of plants are very frequently 
found, in many parts of the world, in 
lofty mountains, as well as at a consider- 
able depth below the surface; and not 
only the impressions, but the substance 
itself of different vegetables, are also 
thus found ; but in no situation more fre- 
quent than in the neighbourhood of coal 
mines. 

In general, these vegetable remains 
are found deposited in lamina, in the 
schistose strata which accompany the 
coal; but the most perfect remains are 
commonly found in roundish nodular 
masses of ferruginous clay, which abound 
in the strata accompanying the coal. 
These are commonly termed catsbeads 
by the workers of the coal mines, and 
contain pieces of fern, 8cc. very few, in- 
deed, of which are found to agree with 
any known recent plants. One of these 
plants, preserved in coal slate, is shewn, 
Plate I. Ortctoloot, fig. 1. The ve- 
getable remains in these fossils appear 
to confirm the opinion above mention- 
ed, of the bitumenization of fossil ve- 
getables ; since these leaves are com- 
pletely changed into a bitumenous sub- 
stance. 
. The remains of fruits arc perhaps no 



where found so abundantly as in the Isle 
of Sheppey* where they are dug up in 
great variety ; very few, however, being 
found, which agree with any known re- 
cent fruits. Where any resemblance ap- 
pears, it is with fruits which only gr^ow 
in the warm Asiatic regions. Plate I. fig. 
2, represents a fossil fruit which was 
found in the cliff of Sheppey. 

Fossil roots of plants of trees are very 
rarely found ; a circumstance not veiy 
easily explained ; since they possess (es- 
pecially the roots of trees) that degree 
of solidity which appears to be favourable 
to the pi*ocess of petrifaction. From the 
want of this necessary property it un- 
doubtedly is, that we possess so few re- 
mains of tender flower-leaves, and none 
of pulpy fruits. 

From the same cause, the great prone- 
ness to decomposition, the number of 
animal fossils is considerably limited: 
those substances beinf only preserved in 
a mineralized state, which orig^naHy pos- 
sessed a considerable degree of solidity ; 
such are the bones, teeth, horns, shells, 
scales, &c. The animal, however, far 
exceeds the vegetable kingdom in the 
number and variety of fossils which it 
yields, as well as in the distinctness of 
form, and excellency of preservation, in 
which they are found. 

Adopting in a great measure the ar- 
rangement of Waller, we shall commence 
our examination of the animal fossils 
with those which have derived their 
origin from corals. These fossils are, 
of course, merely the remains of the 
dwellings which have been formed by 
the various coral insects, and which are 
so frequently found in the cabinets of the 
curious. 

Immediately on commencing this ex- 
amination, we are struck with a similar 
want of agreement between the recent 
and fossil corals, with that which has 
been noticed between recent and fossil 
vegetables. Of the genus Tubipora it 
does not appear, at least by the obser- 
vations maae in Mr. Parkinson's second 
volume of «* The Organic Remains of a 
former World," that a single species 
which is known recent has been found 
as a fossil. Several fossil species are, 
however, described, of which nothing 
similar is known in a recent state. The 
most striking of these is the Tubipora 
catenularia, or chain coral, the surface of 
which, in consequence of the tubes be- 
ing in contact at their sides, has frequent- 
ly a very curious reticulated or catenu- 
latcd appearance. Plate 1. fig. 4, reprc- 
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mntB this fossil iirits usual state : and at 
fig. 5. is shown the appearance yielded by 
a transverse section* Tubipora fascicu- 
laris, T. stellata, T. repens, and T. strues, 
which have been described by different 
authors, and which are unlike to any 
known recent Tubipore, give reason for 
supposing that the number of apecies of 
fossil Tubipores exceeds that of the re- 
cent species. 

The fossil Madrepores are not less rich 
in variety, nor less comparatively nume- 
rous, than the fossils of the preceding 
genus. TUlt^forms of several species of 
the fossil Madrepores do frequently ap- 
prooch to those of the different recent 
species ; but in a considerable number of 
the fossil Madrepores no resemblance is 
discoverable, except in their stelliform 
openings, with any recent coral. So 
great indeed is this departure in some 
instances from the general characters of 
our present known Madrepores, that it 
has been deemed difficult to determine, 
whether some fossil specimens should 
be considered as Madrepores, or as Al- 
cvonia. It is impossible, without the 
aid of numerous figures, to give satis- 
factory notions of the forms of the 
several fossil Madrepores which have 
been hitherto discovered; the most in- 
teresting only will therefore be here par- 
ticularized. 

The Madrepores consisting of a single 
star appear to be much more numerous in 
a mineral than in a recent state. These 
are either of a discoidal form, having a 
concave superior, and a convex inferior 
surface ; of a pyramidal top4ike form, 
terminating in a pedicle ; or of a length- 
ened pyramidal form, bearing in some, 
from a slight curvature, the appearance 
of the bom of an animal ; whilst others 
are cylindriciU for a considerable part of 
their length. 

The first of these, Madrepora porpita, 
the shirt-button >Iadrepore, has been 
long known to the collectors of fossils in 
this kingdom. Dr. Woodward describes 
several of them as mycetitse discoides. 
The second species (Madrepora turbina- 
ta) is also frequently found in different 
parts of Great Britain, as well as in Swe- 
den, Norway, and in several parts of 
France, Switzerland, and Italy. These 
latter fossils have been termed by Dr. 
Woodward mycetitx cunoides seu calyci- 
formes. When they have acquired some- 
what of a hornlike shape, tliey have been 
distinguished by the term ceratites ; and 
when they have possessed more of the 
cylindrical form, they have been termed 



columelli lapidei ethippuritae; and from 
a supposed resemblance, they have been 
also considered as the petrified roots of 
briony. Some of the single starred co- 
rals are found united at their pedicle, 
and approaching towards each other at 
their summits, though disjoined nearly 
through their whole length. These, from 
their resemblance to petrified reeds, have 
been named junci lapidei. 

It would be useless to attempt, in this 
sketch, to specify the considerable varie- 
ty of fossil Madrepores forme<] of aggre- 
gated circular stars, and which have been 
designated as astroites, &c. Those which 
are composed of angulated stars, are, per- 
haps, not so numerous : many of these, 
however, are very different in their ap- 
pearance from those which are known in 
a recent state. The one most known in 
these islands is the lithostrotion, sive ba- 
saltes stratius et stellatus, of Llwyd ; the 
exact union of the sides of the polygon^ 
giving a tolerably correct idea of minute 
basal tes. The compound Madrepores, 
the stelliform part of which are extend- 
ed in undulating labyrinthean forms, 
appear to be much less numerous as fos- 
sils than any of the other corals : their 
existence in a siliceous state very rarely 
occurs. 

The Milleporae do not appear to be 
nearly so frequently found in a mineral as 
in a recent state. Several fossils have 
been placed among the MiUepores, which 
undoubtedly should rank with the Ma- 
drepores: such are the Millepon sim- 
plex turbinata, and the Millepora simplex 
discoides, of Waller and Gesner; a care- 
ful examination showing, that these dif- 
fer from the porpital and turbinated 
Madrepores only in their being formed 
of numerous tubes, possessing an internal 
stelUted structure. 

Of the genus isis one species only ap- 
pears to be known as a fossil. This spe- 
cies was at first described by Scilla, who 
at first conjectured it to be the leg- bone 
of some aninuil. Specimens are fre- 
quently found in the Calabrian mountains, 
and have lately been also found in some 
parts of Wiltshire. Of the genus Celle- 
pora, Antipathes, and Gorgonia, fossil 
specimens appear to be rather uncom- 
mon. 

The Corallo Fungitse, of Waller, are 
evidently the fossil remains of Alcyonia. 
These have been long described by Volk. 
mann, Scheuchzcr, and others, as fossil 
fruits, and have obtained, from their re- 
semblance to figs, &c. the appellations of 
ficoides, caricoides, 8^;. ; whilst others 



Digitized by VjOOQ IC 



ORYCTOLOGY. 



of a dHTerent form hare been named ly* 
coperditx, fungitx, pilcati, &c. A fossil 
Alcyonium has even been described by 
Volkmann and Scheuchzer as a fossil 
nutmeg. A fossil Alcyonium of a conical 
form is represented, Plate I. fig. 6. 

The Encrini and Pentacnni have been 
always, and very properly, considered as 
the most curious of the fossil Zoophytes. 
The Encrinus (Plate I. fig. 3.) possesses 
the distinguishing character of having its 
•pine, or, as it has been generally called, 
its tail, composed of cylindrical or orbi- 
cular vertebne, pierced through their 
<:entre, and marked with diverging striae 
on their articulating surfaces. On the 
superior termination of these is placed 
the base of the body of the animal, form- 
ed of five trapezoidal bodies, termed by 
Bosinus articuK trapezoides, which in- 
close &ve small bodies, which form the 
centre of the base ; the whole of these 
forming that which Rosinus denominated 
the Pentaf;onal base. From each of these 
proceed six other bodies, on the two last 
of each series of which are placed the 
arms of the animal, which divide into fin- 
^rs : from the internal surface of these 
proceed almost innumerable articulated 
tentacuU. This fossil has long possessed 
' the name of the. Encrinus, or stone lily ; 
its resemblance to that flower having led 
to the suspicion that it was a petrifaction 
of a flower, approximating in its form to 
the lilv ; its animal origin is however now 
completely ascertained. Indeed, if a 
doubt had remained, it would have been 
removed by the circumstance of the ani- 
mal membrane, or cartilage, having been 
actually discovered in the fossil. (*' Or- 
ganic Remains of a former World," vol. 
u. p. 166.) Several other species of this 
smimal are also described in the work just 
referred to ; but hitherto no recent ani- 
mal has been found which can be referred 
to this genus. 

The fossil Pentacrinus difiers from the 
Encrinus, in its vertebrae being of a pen- 
tagonal form, and in its arms, fingers, and 
tentacula being capable of being much 
more widely spread and extended than 
are those of the Encrinus. It appears, 
from Mr. Parkinson's account, that there 
are several species of this fossil, the ex- 
istence of some recent species of which 
have been also ascertained. 

The encrinital vertebrae (Plate I. fig. 
7, a) have been hitherto termed trochitae 
vrhen separate, and entrochi when con- 
nected in a series. (Plate I. fig. 7.) The 
single vertebrae of the Pentacrinus have 
been distinguish^ as asteriae (Plate I. 
fig. 8, a) ; and when united together they 



have been termed 'cotumAar asterix* 
(Plate 1. fig. 8.) 

Of the astenae, or Stellae Marinac, some 
very few specimens have been found foa- 
sil ; but they occur very rarely, and have, 
in general, been fmmd in a condition too 
imperfect to allow of any positive opinion 
bemg formed respecting the species to 
which they belong. 

The fossil Echini are very numerous^ 
upwards of forty species, known only as 
fossils, being enumerated by the illus- 
trious Linnaeus; to delineate, therefore, 
even those most deserving of notice could 
not be here well accomplished ; a cir- 
cumstance, however, wnich h not so 
much to be reg^e^ted, nnce, though ma- 
■ terially different, they approach very 
nearly in their general form to the recent 
species. Those which possess a hemi- 
spherical, or a nearly orbicular form, with 
large mamilla-like protuberances, and 
the anus disposed vertically, have been 
distinguished as the turban echini (echini 
ddareti) ; those which resemble a shieki 
or buckler in their figure, are termed 
the shield echini (clypeii Kkirm) ; and 
one of the largest of these has been nam- 
ed the polar stone by Dr. Plot (Plot's Ox- 
fordshire, p. 91]). When of a depressed 
circular form, with the anus in the edge 
of the inferior part, they are the fibulx 
of Kleio ; of a conical form, the eagle- 
stone of the Germans {conuH^ Kleitm^^ 
with a circular base the quoit echinis 
(tUacoidei, Kleirm), When the base is an 
acute oval, the mouth and anus being at 
the opposite ends, they are termed the 
helmet echinis {caidda et ^alete, JHeitm) : 
and when heart-shaped, with a sulcated 
superior surface, they are called snake's 
hearts {9paiangiy Kkiim), 

The attempt to particularize the va- 
rious species of fossil shelb which have 
been found would require a larg^ vo- 
lume ; all that can be here done is to no- 
tice some of those which totally differ f¥om 
any which exist in a recent state, and to 
oiler some few remarks on those which 
approximate, or are perhaps similar to 
some of the species which are known in 
a recent state. 

With respect to the state in which fos- 
sjl shelb are found, it is necessary to re- 
mark, that, in some situations, shells, 
which have been buried for aees, by the 
natural changes which the sumce of the 
earth has undergone, are found very little 
changed, except from the loss of colour, 
and havin^^ been rendered extremely fra- 
gile i that in other situations the substance 
of the shell has been so injured, as to be 
reduced to veiy small fragments, and 
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even to a very Aie powder, leaTing in 
some insuncet a stony, correctly mould- 
ed, cast of the cavity of the shell ; that 
▼eiy frequently the substance of the shell 
is entirely altered, having become a cal- 
careous stone, or a siliceous or pyritous 
mass, and that the shells of a former 
world are frequently found in masses of 
marble, which is called lumachelli, or 
shelly marble. 

Of the Multivabres, the chiton does not 
appear to have been found in a mineral- 
ized state; and though several species 
of Lepas have been found in a mineral 
state, they are by no means frequent fos- 
sils. Lepas anserifera is said to have 
been found fossil, as well as Lepas diade- 
ma ; these must, however, be exceeding- 
ly rare fossils. 

Fossil shells of the Pholas are by no 
means common ; the Pholas crispata has 
been, however, found among the Har- 
wich fossils. 

Fossil bivalves are very common fossils ; 
they are, as might be expected, very sel- 
dom found in pairs, except when united 
by a lapideous mass, which prevents the 
examination of their hing^, or their inter- 
nal structure, which in many fossil shells 
are objects highly worthy of examina- 
tion. 

The Mya pictorum is described by So- 
lander as existing among our Hampshire 
ibasils : a fossil mya of three or four inches 
in length, is found also in the rocks near 
Boenor. Remains of the solen siliqua, 
ana of the solen ensis, have been found 
at Harwich, and a small fossil shell, nam- 
ed by Solander solen ficus, has been found 
between Lymington and Christ-church. 

Fossil shells of the genus Tellina, as 
well as of cardium, mactra, donax, venus, 
spondylus, chama, area, and particularly 
ostrea, have been found of man^ species. 
But no bivalve exists as a fossil in such 
prodigious numbers, and in such various 
species, as those of the genus Anomia. 
These shells are characterized by the 
beak of the largest or under valve, which 
is perforated, being greatly produced, 
rinng or curving over the beak of the 
smalner or upper valve. Anomia lacu- 
nosa (Plate U. iig. 1.) is one of the most 
abundant of these species. They are 
found in considerable quantities in differ- 
ent parts of England, particularly in Lin- 
colnshire, Warwickshire, and Gloucester- 
ature. Anomia terebratula (Plate IL 
fie. 2.) is another fossil of this ^enus, 
which essts in different counties is this 
island, in great abundance. 



Of the genus Mytilus several speciM 
are known as fossils, some of which ap- 
proach very near to those which are 
known recent : one in particular appears 
to differ very little indeed from Mytilus 
modiolus. Fossil shells of the genus 
Pinna, in any tolerable preservation, are 
not frequently found: the shells are in 
^neral so fragile as to render it very 
difficult to obtain them tolerably perfect ; 
or so that but little information can be 
yielded respecting the species to whiph 
they belong. 

No fossil shell appears yet to have 
been found, which can with certainty be 
placed under the genus Argonauts. But 
of the g^nus Nautilus, specimens are 
very frequent. These have been found 
in several parts of this island : some very 
fine specimens have been found at Lime, 
in Dorsetshire, in different parts of Wilt- 
shire, and at Whitby in Yorkshire. The 
finest specimens are perhaps found in 
the neighbourhood of Bath, and in the 
Isle of Sheppey in Kent, at which latter 
place they are found exceedingly large, 
and still retaining a resplendent pearly 
shell. (PUte U. fig. 3.) 

The Comu Ammonis, which, if we ex- 
cept the extremely minute shells of this 
kind which have been seen by Plancus, 
and others, in the sea.sand on the Vene- 
tain shores, may be said to be only known 
to us in a fossil state. 

Like the Nautilus, the Cornu Ammonis 
is divided into compartments, by regular- 
ly disposed partitions, and these parti- 
tions are perforated, as are those of the 
Nautilus, although it is b^ no means easy 
to point this out, except in very few spe- 
cimens. 

There are none of the fossil shells, ex- 
cept perhaps the Anomix, which can vie 
in the variety of their species with the 
Cornu Ammonis. The shell of some is 
perfectly smooth ov.er its whole surface ; 
m others smooth at the sides, but ridged 
or beset with spines at the back; and 
others, though smooth at the side, are 
crenulated at the back. The species most 
commonly met with have the shell vari- 
ously ridged ; some with small close striz, 
and others with large and round ridges. 
In some the ridges are sinele, in others 
bifurcated, and in others trifurcated. In 
some, and these are least common, the 
shell is tuberculated :. these tuberculsc 
differingconsiderably indifferent species, 
in their size, form, and disposition. The 
different species proceeding from the in- 
termixture of all these vaneties, it must 
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be obvious, must be exceedingly numer- 
ous : Scheuchzer was able to determine 
the existence of one hundred and forty- 
nine species. The difference of size ob- 
servable in these fossils is not less re- 
markable than the variety of their forms, 
some beinjj found not much larger than 
the head of a pin, whilst others have been 
found as large as the top of a small table. 

A peculiar appearance is observable on 
the surface of many of these fossils, which 
depends on the peculiar form of the septa 
which separate the chambers of the shell. 
These septa in the nautili are smooth, and 
terminate at the surface of the shell in a 
straight line ; but in the Comua Ammonis 
they becor^e undulated as they extend 
outwardly ; and in some so much so, as to 
form, on the outer surface, deeply crenu- 
lated lines, giving the appearance of folia- 
ceous sutures. When the cavities of the 
shell have become filled with stone, and 
the septa just mentioned have been re- 
moved, as is frequently the case, by some 
chemical agent, the casts formed m the 
chambers separate, each forming a curi- 
ously figured stone ; these separate casts 
have been termed spondilolites. (Plate 
II. fig. 4.) By the junction of these are 
formed tlie foliaceous sutures above-men- 
tioned. The Comua Ammonis were for- 
merly called serpent-stones ; the appear- 
ance which they yield of a serpent coiled, 
having led the vulgar to consider them as 
petrified serpents. 

The fossil Cones are very few, when 
compared with the numerous species 
known in a recent state ; the same may 
be also said of the Cyprejc. In both these 
genera the species are mostly made out 
more from the colour and the markings of 
the shells, than from the peculiarities of 
their form ; but in the fossil shells the co- 
lours no longer exist, and of course the 
species in these can very seldom be pre- 
sumed. The fossil Volutes, as far as can 
be judged from their form alone, differ 
l^eneralTy from the recent species. With 
respect to the genus Buccinum, Strombus, 
and Murex, the number of species of the 
fossil shells do not appear to equal those 
which are known in a recent state. This 
is the case also, in a still greater degree, 
with the genus Trochus. The fossil shells 
of the genus Turbo are pretty numerous, 
and some of thetn very closely resemble 
those of known recent species. One fos- 
sil shell of this genus is very remarkable 
for its vast size, being upwards of a foot 
in length. The cast of another species is 
so large as to weigh four or five pounds. 
Nothing like this occurs with respect to 



the species of the g^rils Helix : the fossil 
shells of this genus very much resemble 
those which are recent, and are not found 
of any considerable magnitude. The fos- 
sil shells of the genus Nerita by no means 
display so many species as the recent ; 
but some of the fossil species far exceed 
the recent in size, and one in particular is 
twelve times the size of any known recent 
species. Of the genus Ilaliotis, it is not 
positively determined that a single shell 
has been seen, which could be consider- 
ed as fossil. Fossil shells of the genus Pa- 
telta are by no means common. Several 
species have, however, been found in 
France, in a state of excellent preserva- 
tion. Some few also have been found in 
the cliffs of Harwich, and others, of a dif- 
ferent species, imbedded in the lime-stone 
of Gloucestershire. Dentialia, apparently 
similar to existing species, have been 
found in Hampshire, and in some parts of 
France and Italy, exceedingly well pre- 
served. In Italy, also, have been found 
specimens of Serpulae, very similar to 
those which are known recent ; but others 
have been found in France exceedingly 
different from any known recent species. 

The Orthoceratites, a lapidified conical 
or cylindrical chambered shell, the septa 
dividing the chambers of which are perfo- 
rated like those of the Nautilus, is a ge- 
nus, of which not a species is known in a 
recent state, excepting the microscopic 
specimens found by Plancus in the sand 
of the Riminian shore. Much is wanting 
to complete the histoid of thisfossil, since 
from the state in which the specimens 
have in general been found, very few, or 
perhaps none, have been obtained perfect. 
Authors have divided them into those 
which are straight (Plate II. fig. 8.) and 
those which have a spiral termination, the 
latter of which are considered as fossil 
shells of the Nautilus lituus ; but the ex- 
traordinary disparity of size is sufficient to 
shew that they can hardly be considered 
of the same species, the recent sh«ll being 
seldom more than an inch in length, 
whilst the fossil is described as being 
sometimes the size of a man*s arm. 

The belemite (Plate II. fig. 7.) is a spa- 
those radiated stone, generally conical, 
but sometimes possessing a fusiform fi- 
gure, and contains, in an appropriate cavi- 
ty at its larger end, a smaller calcareous 
body (aheohit) which has evidently been 
a concamerated shell, the septx of which 
are pierced like those of the preceding 
fossil. These fossils are from an eighth 
of an inch to two inches in thickness, and 
from an inch to a foot and a half in lengtli. 
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They mre sornetinifs found imbedded in 
chalk or bmestone, and sometimes in 
pieces of flint ; but they are most fre- 
quently detached from their matrix. Va. 
rious have been the opinions respecting 
this fossil : some have considered it as the 
horn of a narwhal, and others as a concre- 
tion formed in the pennieilla marina, or in 
some shell of the uentalium kind. Some 
have even supposed it to be of vegetable 
ori^n, whilst others have considered it as 
entirely belonging to the mineral king- 
dom. But that the Belemnite originally 
existed in the sea is evident, from its be- 
ing commonly found with the remains of 
the undoubted inhabitants of the ocean ; 
and that it is of an animal nature is ren- 
dered evident by its structure. Among 
the concamerated fossil shells may be 
placed the Helicites, or nummular or len- 
ticular stones. These are round flattish 
bodies; but in general of a lenticular 
form, both sides possessing a slight de- 
gree of convexity. On each side are some- 
times seen traces of its internal structure 
and of its spiral formation ; while some- 
times these appearances appear to be con- 
cealed by a tliick covering. Various opi- 
nions have been entertained respecting 
their origin,but no doubt can exist of their 
having existed in the ancient ocean as a 
spiral chambered shell, and of their being 
one of those species of animals which are 
now lost. 

Among the fossil shells which can only 
be here enumerated, are the rare tuber- 
culated turrilite, or chambered turbinated 
shell, the orbulites, planulites, and bacu- 
lites, of Lamarck. 

Insects of the smaller kinds are seldom 
found in a fossil state, the smallness of 
their size, and the delicacy of their struc- 
ture, roost probably preventing their pre- 
servation. Those which are in a state to 
allow any thing of their general form to be 
made out are consequently very few. The 
one which is gentfraily found in the most 
perfect condition is, that which is gene- 
rally known to us as the Dudley fossil, 
from ^ts being found in*the neighborhood 
of Dudley, ip Worcestershire. (Plate II. 
Hg. 5.^ Other species of this animal have 
been tound in Wales, and indifferent parts 
of Germany. From the imperfect state in 
which the insects are found, little more, 
perhaps, can be said of them, except that 
the remains, which have been examined, 
shew that the covering of their body was 
Ibrmed by three series of thick crustace- 
ous plates, transversely disposed in rows, 
the leng^ of the body ; whilst one plate 
served to gpve a covering to the head of 



the animal. Other remains of the smaller 
insects have been mentioned by different 
authors ; but few or none appear to have 
been described as agreeing with any in- 
sect now known to be in existence. 

The remains of lobsters and crabs are 
frequently found in the isle of Sheppey, 
and Malta. The remai ns of different spe- 
cies of these animals are also found in a 
compressed state in the marg^ceous and 
schistous masses of Pappenheim and Op- 
penheim. 

The fossil remains of amphibia are very 
numerous, and supply us with ample ex- 
ercise fur inquiry and admiration. In dif- 
ferent parts of England, particularly in 
Somersetshire and Dorsetshire, the re- 
mains of animals, apparently of the Lacer- 
ta genus, are frequently found ; but are, 
as far as we are able to judge, really dif- 
ferent from any animal which is known to 
us. But in no part of the world have 
such exquisitely fine and wonderful re- 
mains of animals of this description been 
found, as in St. Peter's mountain near 
Maestricht. A most beautiful specimen 
of part of the jaw of the fossil animal of 
St. Peter's mountain was presented to the 
Royal Society, by professor Camper, and 
is now very properly exhibited in the 
British Museum. A wonderful specimen 
of the head of this animal has been also 
obtained from the same mountain byFaujaa 
St. Fond; and is delineated in the elegant 
work which he has riven to the world, 
descriptive of the fossil riches of that 
mountain. **Histoire Naturelle de la 
Montagne de Saint-Pierre de Maestricht." 

The plates of St. Fond, as well as the 
specimen of professor Camper, shew that 
tnese are the remains, indubitably, of an 
enormous animal, different from any at 
present known. It must, however, be ob- 
served, that the remains of crocodiles, 
apparently of the same species which 
now exist, have also been discovered : 
part of the head of the Asiatic crocodile 
was found in ycry good preservation in 
the quarries of Altdorff. 

Fossil fishes have been found imbedded 
in calpareous and argillaceous masses, in 
various parts of Germany, Switzerland, 
and Italy ; but no where in such prodi- 
gious numbers as in the mountain named 
Vestena-Nuova, generally called Monte 
Bolca, in the Veronese ; which extends, 
in height, a thousand feet above the quar- 
ry, in which are found the numerous 
remains of fish, of which specimens are 
to be seen in almost every cabinet of 
repute in Europe. 

The remains of fishes, from an inch to 
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tipu'ards of three feet in length, are 
found in these quarries, and of these 
several are found, whose living analogies 
are said to exist in the neighbourhood of 
Japan and of Brazil, also in Africa and 
America. The Abbd Fortis is of opinion 
that the actual descendants of the Vero- 
nian fossil fishes are now to be found in 
the sea which washes the shores of Ota- 
heite. In Cerigo (Cjrtheria), Alessano, 
Lesina, in Dalmatia, Oeningen, Pappen- 
beim in Aix, and in several parts of 
France, fossil fishes are found in very ex- 
cellent preservation. In England fossil 
fishes are much more rarely found than 
in France, Germany, or Italy. 

The fossil fish of Vestena-Nuova are 
supposed to prove from several circum- 
stances that their privation of life was 
sudden, some having been found with 
the head of their prev still in their 
mouths, and others with the remains of 
the fish which they have devoured still 
in their stomachs. ^ 

The fossil remains of birds are very 
rarely found ; although frequently men- 
tioned and even described by diflTerent 
authors. Fossils very much resembling 
the beaks of birds are sometimes found ; 
but these are much more probably parts 
of fishes. Several of those specimens 
which have been spoken more positively 
of, as petrifactions of whole biros, and of 
their nests, have been merely calcareous 
incrustations of very modem formation. 
Bones very much resembling the bones of 
birds have been found in the calcareous 
stone of Oxfordshire, and in some parts 
of France, and of Germany. 

The fossil remains of quadrupeds, es- 
pecially those of the larger kind, are such 
as must necessarily excite the attention 
and wonder of every curious inquirer in 
natural history. In various parts of this 
country have been found the remains of 
elephants, and of other animals of consi- 
derable magnitude. In Ireland have 
been found the remains of deer of a size 
far exceeding any now known; and in 
Scotland have been found the remains of 
the elk, as well as those of an enormous 
animal of the ox kind, but larger than 
even the urus. In France, Germany, 
Italy, and indeed in roost parts of Europe, 
remains of large anin>als have been found, 
and in both North and South America, 
the remains of enormous unknown ani- 
mals have been discovered. According 
to Pallas, from the Tanaia to the conti- 
nental anple nearest to America, there is 
hardly a nver in this immense space, espe- 
cially in the plains, upon the shores, or 



in the bed of which, hpe not been foand 
the bones of elephants and other ani< 
mals, not of that climate. From the 
mountains by which Asia is bounded, to 
the frozen shores of the ocean, all Sibe- 
ria is filled with prodigious bones; the 
best ivory (fossil) is found in the coun- 
tries nearest to the arctic circle, as well 
as in the eastern countries, which are 
much colder than Europe, under the 
same latitude ; countries where only the 
surface of the ground becomes thawed 
during summer. 

The number of bones wjiich have been 
discovered of the rhinoceros is very con- 
siderable, not only in Siberia, but in Ger- 
many, and in other parts of Europe ; and 
in the opinion of St Fond, founded not 
only on the discoveries of Pallas and 
others, but on his own observations made 
on the immense collection of Merck, 
joined with that of the Landgrave of Hesse 
Darmstadt, are of the species with double 
horns. An entire body of an animal of 
this species, still possessing the skin, fat, 
and muscles, has been dug up near the 
river Willioni in the eastern parts of Si- 
beria, from under a hill, which is covered 
with ice the greatest part of the year. St. 
Fond states, in confirmation of the above 
opinion, that another head obtained by 
Pallas from Siberia ; one existing in the 
cabinet of the Elector of Manheim, and 
another in the cabinet of Merck, are all 
apparently similar to the head of the 
double-homed rhinoceros of Africa. 

This circumstance, so contradictory to 
the opmion he had formed of these re - 
mains of larg^e animals having been 
brought by floods from the eastem part 
of the fi^lobe, and which opinion was 
confirmed by discovering that no re- 
mains of the African crocodile had been 
found in Europe, led him to further re- 
search, by which he found reason to sup- 
pose that, in fact, the rhinoceros, whidi 
corresponded with all |tie fossil remains 
which he had seen, was the rhinoceros of 
Sumatra. By ascertaining this circum- 
stance, the difficulty was removed, since, 
Sumatra being separated from the penin- 
sula of India merely by the Straits of Ma- 
lacca, this animal might also have former- 
ly existed there. 

Much remains to be ascertained with 
respect to the fossil remains of elephants, 
of which considerable numbers have 
been found in various parts of England, 
France, Germany, and Italy; but no 
where so abundantly as in Siberia. In 
America, indeed, the remains, of an un- 
known species of this animal are also very 
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•btrndant There appear to be only two 
species of elepbsnts now in existence ; 
one (the Asutic) being distinguished by 
Its grinders being divided into transverse 
and nearly parallel plates, and the other 
(the African) having these plates dispos- 
ed in lozenge-like forms. 

The elephantine remains which have 
been found in Siberia have been suppos- 
ed to have belonged to no existing spe- 
cies; for though the teeth are formed of 
plates disposed parallel to each other, as 
m the Asiatic, these plates are said to be 
thinner, and consequently more numer- 
ous ; but this distinction is by no means 
established. The remains of elephants 
discovered in this country seem refer- 
able, in most instances, to Uie Asiatic. 

liVith respect to the elephant, whose 
remains have been found in America, the 
tooth of which differs essentially from all 
known fossil or recent species, in having 
its crown cuspidated and covered witn 
enamel (Plate II. 6g. 6.), there exists at 

g resent everv reason for supposing it to 
e of a species now extinct. The gene- 
rally adopted opinion, that this animal 
was of a carnivorous nature, is by no 
means established, but is, indeed, contra- 
dicted by the assertion, that the stomach 
of one of these animals has been found 
fiDed with vegetable matter. One of 
these animals, with its flesh, skin, and 
hair, has been lately found in Siberia. 

The remains of an animal, of an enor- 
mous size, has been found at Paraguay, 
at no great distance from the river Plata, 
which, being properly arranged, has been 
formed into a skeleton, and placed in the 
cabinet of natural history at Madrid. — 
This animal, twelve feet in length and six 
in height, is distinguished, as well by 
its general form, as by the largeness of its 
claws; on which account, Mr. Jefferson, 
who has described some remains of a si- 
nilar animal, in the Philosophical Trans- 
actions of Philadelphia, has named it the 
megalonvx. The celebrated Cuvier has 
arranged this animal with the sloths; 
but Faujas St. Fond, concludinf^ that an 
animal so enormous was never intended 
to climb the trunks of trees, thinks he 
should not be thus classed; and wishes 
him to be held, as it were, in reserve, 
until some discoveries should supply us 
with more satisfactory notions respecting 
his nature. 

In various parts of Scotland, and of 
France, in Tuscanr, the Veronese, and 
in North America, have been found the 
fossil remains of some animal, which has 
been supposed to be a variety of the 
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arus of Julius Cxsar, or of d» bisoiil 
But these horns, which are of very con* 
siderable size, the bone of each horn, ex- 
ceeding two feet in length,, appear ta 
have belonged to a different species of 
animal from any which is at present 
known. The observations which have 
been made on these fossils, particularly 
by the liberal and industrious Faiiias St. 
Fond, give ^at reason for believing 
that two species of animals have existed, 
bearing horns of this enormous magni- 
tude. These remsuns are found to exist 
in Siberia along with the bones and horns 
of the rhinoceros, with the bones and 
teeth of the mammouthean elephant of 
Siberia. 

To the fossil remains already mention- 
ed, may be added the animal incognituoL 
of Symore, in Languedoc ; the enormous 
stag, found in the mosses of Ireland; the 
gigantic tapir, found at the bottom of the 
black mountains of Languedoc; the bears» 
of two species, now unknown, found in 
Bareith ; and the numerous animals .of 
unknown species, which the admirably 
inde&tigable Cuvier is perpetually dit- 
covering, in that mine of tbssds, the quar- 
ries of gypsum, near Paris. 

Of tbe mineralised remains of man no 
well attested instance is known. In a 
cavern, indeed, in Mendip Hills, some 
human bones have been round, invest- 
ed with stalactite ; these appear to be 
but comparatively of modern existence. 
Scheuchzer published an essay, describ- 
ing a supposed skeleton of a man, which 
was undoubtedly the remains of some 
large fish. 

A view of the foregoing sketch cannot 
but shew, that the study of this science 
must prove a source of the highest gfrati- 
fication to every mind that contempktes 
the works of nature, for the purpose of 
obtaining a glimpse of the beauty which 
they display, and of the power which 
they manifest. By this science we ob- 
tain, not only a knowledge of the peculiar 
beings which dwelt on this planet in its 
antediluvian state, but we also acquire a 
more correct knowledge of the structure 
of this globe itself. We at the same time 
discover the strongest proofk of those 
changes which it has suffered, and which 
are recorded in the Holy Scriptures; 
whilst our reverential admiration is excit- 
ed at this wonderful display of the power 
and providence of the Almighty Creator. 

ORYZA, in botany, rice, a genus of the 
Hexandria Digynia class and order. Na- 
tural order of Gramina, Gramincac, or 
Grasses. Essential character: calyx glume 

L 
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two-valted, one^owered; corolla two- 
halved, almoit equal, growing^ to the seed. 
There it 'but one species, with many va* 
ricties. Rice has the culm from one to 
six feet in leneth, annual, erect, simple, 
Tovnd, jointed; leaves subulate, linear, 
Kflex, embracing, not fleshy; flowers in 
a terminating panicle; calycine leaflets, 
lanceolate ; valves of the corolla equal in 
length: the inner valve even, awnless; 
the outer twice as wide, four-grooved, 
hispid, awned ; style single, two-parted. 
Rice is cultivated in great abundance all 
•ver India, where the country will admit 
of being flooded, and in the southern 
provinces of China, Cochin China, Cambo- 
dia, Siam, and Japan ; in the latter place 
it is particuUrly white, and of the best 
quality. 

0SBECK1A, in botany, so named in 
bonour of Peter Osbeck, a genus of the 
Octandria Monogynia class and order. 
Natural order of Calycanthemae. Melas- 
tomae, Jussieu. Essential character : ca- 
l^x ibur-cleft, with the lobes separated 
b^ a ciliary scale ; corolla four-peulled ; 
antliers beaked; capsule inferior, four- 
celled, surrounded by the truncated tube 
of the calyx. There are two species, xds, 

0. Chinensis, and O. Zeylanica. 
OSCILLATION, in mechanics, the vi- 
bration or reciprocal ascent and descent 
of a pendulum. See Vrvuvlvu. it is 
demonstrated, that the time of a complete 
oscillation in a cycloid is to the time in 
which a bodv would fall through the axis 
of the cycloid, as the circumference of a 
circle to its diameter: whence it follows; 

1. That the oscillations in the cycloid are 
all performed in equal tiroes, as being all 
sn tne same ratio to the time in which a 
body falls through the diameter of the 
generating circle. 3. As the middle part 
of the cycloid may be conceived to co- 
incide with the generating circle, the 
time in a small arch of that circle will be 
nearly equal to the time in the cycloid: 
and hence the reason is evident, why the 
times in very little arches are equal. 
3. The time of a complete oscillation in 
any little arch of a circle is to the time in 
which a body would fall through half the 
radius, as the circumference of a circle 
to its diameter: that is, as 3.1416 to 1. 
If { denote the length of a pendulum, j^sa 
16J^ S3 193 inches, the space a heavy 
boay falls through in the first second of 
time, and p ms 3.1416 as periphery of a 
dbrde whose diameter is 1, then, by the 
Uws of falluig bodies, it will be ^s- 
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^ I nearly the time of falling through il- 

therefore 1 :/> : : J^ ^ i p J ^. 

which is the time of one vibration in 
any arch of the cycloid which has the 
diameter of its generating circle equal to 

r; / being Uie length of the pendulum in 

inches ; and since the latter time is half 
the time in which a body would fall 
through the whole diameter, or any 
chord, it follows, that the time of an os- 
cillation in any little arch is to the time 
in which a body would fall through its 
chord, as the semicircle to the diameter. 
4. The times of the oscillations in cycloids* 
or in small arches of circles, are in a sub- 
duplicate ratio of the len^hs of the pen- 
dulums. 5. But if the bodies that oscillate 
be acted on by unequal accelerating 
forces, then the oscillation will be per- 
formed in times that are to one another 
in the ratio compounded of the direct 
sub-duplicate ratio of the lengths of the 
pendulums, and inverse sub-duplicate ra- 
tio of the accelerating forces. Hence it 
appears, that if oscillations of unequal 
pendulums are performed in the same 
time, the accelerating gravities of these 
pendulums must be as their lengths : and 
thus we conclude, that the force of gra- 
vity decreases as you g^ towards the 
equator, since we find, that the lengths 
or pendulums that vibrate seconds are al- 
ways less at a less distance from the eaua- 
tor. 6. The space described by a falling 
body in any jriven time may be exactly 
known : for, finding by experiments what 
a pendulum oscillates in that time, the 
half of the pendulum will be to the space 
required as the duplicate ratio of the dia- 
meter of a circle to the circumference. 

OSIER, a very valuable shrub, of the 
Salix viminales, used principally in bas- 
ket making. 

OS MITES, in botany, a genus of the 
Syngenesia Polygamia Frustranea class 
and order. Natural order of Composite 
Discoidez. Corymbiferae, Jussieu. Es- 
sential character : calyx imbricate, scan- 
ose ; corolla of the ray ligulate ; down 
obsolete ; receptacle chaflTv. There are 
four species, all shrubs, and natives of the 
Cape of Good Hope. 

OSMIUM, one of the metals discover- 
ed by Mr. Tennant, in the black powder 
which remained after dissolving plaljna i 
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Ihe o^tr metil was ImiTDjnt, which atfi. 
The ownuim was obtained by heating the 
black powcier with pure alkali in a silver 
crucible. The oxide of this metal com- 
bines with the alkali, may be expelled by 
ao acid, and being very volatile, may be 
obtaiaed by distllhrtion. It does not red- 
den vegeUble blues, but stains the skin of 
a deep red or bhick. The oxide, in so- 
kition with water, has no colour; but by 
combining with alkali or lime, it becomes 
yellow. With an infusion of nut.gaUs» 
it gives a very vivid blue colour. It is 
precipitated b^ all the metals, excepting 
cold and pli^na. An amalgam may be 
formed with mercury, by agitating it with 
the aqueous sokition of thb oxide. When 
this ama^m is heated, the mercury is 
driven off, and the pure metal remains 
behind, in the sUte of bUck powder. 
This metal was called osmium, on account 
of the strong smell of the oxide. 

OSMUNDA, in botany, a genus of the 
CryptogamiaFilices class and order. Na- 
tural order of Filices or Ferns. Generic 
character: capsules distinct, disposed in 
a raceme, in such a manner as to look the 
same way, or else heaped on the back of 
the pinna or division of the frond, sessHe, 
sub-globular, opening transversely, with- 
out any ring : seeds very many, extreme- 
ly minute. There are twenty-seven spe- 
eies. 

OSSIFICATION, the formation of 
bones, but more particulariy the conver- 
sion of parts naturally soft to the hardness 
and oonttstence of bones. All concre- 
tions, which make their appearance in the 
solids of the animal body, may be compre- 
hended under this title with propriety, 
beca(»e they have a ck>se resemblance to, 
and are composed of, similar constituents 
with Bowi, which see. In the pineal 
gland concretions have been found, which 
consist of phosphate of lime. The same 
is true of concretions found in the stehva- 
ly glands, in the prostate, and the li- 
ver ; and also in ptilmonary concretions. 
The latter, however, are found to contain 
phosphate and carbonate of lime, and m 
some cases no phosphate, but 

Carbonate of lime 82 

Animal matter and water. 18 
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OSTEOLOGY, that branch of anatomy 
which treaU of the bones. 

OSTEOSPERMUM, in botany, a genus 
of the Syngenesis Polygamia Necessaria 
chws and order. Natural order of Com- 
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pofttK Bisooide^. Corymbifene Jossiea. 
Essential character : calvx simple, or in 
two rows, many-seeded, almost equal; 
seeds globular, coloured, bony ; down 
none ; receptacle naked. There are se- 
venteen species. 

OSTRACION,the tnmk;fi$b, in natural 
history, a genus of fishes, of the ordet 
Cartilagin^i. Generic character: teetl| 
cylindric, pointing forwards and rather 
blunt; body mailed by a complete loi^ 
coverinr. There are twelve species. 
We shall notice only the O. triqueter, or 
the triangukrtrunk-fish : it is about twelve 
inches long, and is completeltr, except tp 
a very short distance from the tail, sur* 
rounded with a bony covering, divided 
into hexagonal spaces, and <»verspresd 
with a diaphanous epidermis, resembling 
thus the armadillo among quadrupeds. II 
is a native of the American and Indiaa 
seas, is thoug^ht a high delicacy in India, 
and livev, it is supposed, on worms and 
shell-fish. 

OSTREA, the o^ftteTf in natund histoiy^ 
a genus of the Vermes Testacea cbss and 
order. Animal a tethys: shell bivalve, 
generally with unequal valves and slight^ 
cared; hinge without teeth, but furnish- 
ed with an ovate, hollow, and mostly la- 
teral transverse grooves. About 150 
species have been enumerated, and class- 
ed into sections and subsections. A. fur- 
nislied with ears and radiate ; scallop. B. 
rough and generally plated on the out- 
aide; oysters. C hinge with a perpen- 
dicular grooved line. Host of this genus 
are furnished at the hinge internally with 
numeral parallel transverse grooves in 
each valve, and are immediately distin- 
fished from the genus area, in not hav- 
ing teeth alternately locked in each other. 
Scallops leap out of the water to the dis^ 
tance of half a yard, and, opening th» 
shells, eject the water within them: aftet 
which they sink under the water, and 
suddenly close the shell with a loud snap. 
O. maxima; shell with about fourteen 
rounded and longitudinal striate rayss 
it is found in most European seas, in larg6 
beds, whence they are dredged up atld 
pickled and barrelled for sale. This, we 
are told, is the shell which was formerly 
worn by pilgrims on the hat or coat, as ik 
mark that they had crossed the sea, for 
the purpose of paying their devotions at 
the Holy Land; in commemoration of 
which it is still preserved in the arms of 
many families. O. eduli : shell nearly 
orbicular and rugged, with undulated im- 
bncate scales ; one valve flat and very en- 
tirc. Of this species there are many va- 
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Hetiet. Thev inltabit Earopean and In- 
dian seas, affixed to rocks, or in large 
beds ;* the fish is well known as a palata- 
ble and nutritious food. The shell is of 
various sizes, forms and colours ; within 
white, and often glossy like mother of 
pearl ; the old shells hare of^en an ano- 
mia fixed to them, and are frequently co- 
vered with serpulx, lepades, sertularia, 
and other marine productions. The fol- 
lowing accouut has been given by Dr. 
Sprat of the treatment of oysters, in Great 
Britain. 

In the month of May the oysters cast 
their spawn, (which the dredgers call 
their spats) ; it is like to a drop of a can- 
die, and about the bigness of a halfpenny. 
l*he spat cleaves to stones, old oyster- 
shells, pieces of wood, and stich like 
things at the bottom of the sea, which 
they call cultch. It is probably conjec- 
tured that the apat in twenty-four hours 
begins to have a shell. In the month of 
May, the dredgers (by the taw of the Ad- 
mirUty Court) have liberty to catch all 
manner of oysters, of what size soever. 
When they have taken them, with a knife 
they gently raise the small brood from the 
cultch, and then they throw the cultch 
in again, to preserve the ground for the 
future, unless they be so newly spat that 
they cannot be safely severed from the 
cultch ; in that case they are permitted 
to take the. stone, or shell, Scc.that the 
spat is upon, one shell having many times 
twenty spats. After the month of May, 
it is a felony to carry away the cultch, and 
punishable to take any other oysters, un- 
less it be those of that size (that is to say), 
about the bigness of a half-crown piece, 
or when, the two shelb being shut, a fair 
shilling will rattle between them. The 
places where the oysters are chiefly 
catched, are called the Pont Bumham, 
Maiden, and Colne Waters; the latter 
taking its name from the river of Colne, 
which passeth by Colne Chester, gives 
the name to that town, and runs into a 
creek of the sea at a place called the 
Hvthe, being the suburbs of the town. 
Thb brood and other oystert they carry 
to creeks of the sea, at BHckel Sea, Mer- 
sey, Langno, Fingrego, Wivenho, Toles- 
bury, and Saltcoase, and there throw them 
into the channel, which they call their 
beds or layers, where they grow and fat- 
ten, and in two or three years the small- 
est brood will be oysters of the size afore- 
said. 

Those oysters which they would have 
green, they put into pits about three feet 
•deep, in the salt marshes, which are over- 



sowed only at spring tides, to whicti th«Jf 
have sluices, and let in the salt water un* 
til it is about a foot and a half deep. Theses 
pits, from some quality in the soil co-ope- 
rating with the heat of the su;i, will be- 
come green, and communicate their co- 
lour to the oysters that are put into them« 
in four or five days ; though they com- 
monly let them continue there six weeks 
or two months, in which time they wiM 
be of a dark ^en. To prove that the 
sun operates in the greening, Tolesbury 
pits will green only in summer; but 
that the earth hath the grater power, 
Brickel Sea pits green both winter and 
summer t and for a further proof, a pit 
within a foot of the greening pit will not 
green ; and those that did green very 
well, will in time lose their Quality. 

The ovsters, when the tide comes in, 
lie with their hollow shell dowivwards,and 
when it goes out they turn on the other 
side ; they remove not fkom their place, 
unless in cold weather, ito cover them- 
selves in the ouse. The reason of the 
scarcity of oysters, and consequently of 
their dean\ess, is because they are of late 
years bought up by the Dutch. 

There are great penalties, by the Ad- 
miralty Court, laid upon those that fish 
out of those grounds which the court ap- 
points, or that destroy the cultch, or that 
take any oysters that are not of size, or 
thaf do not tread under their feet, or 
throw upon the shore, a fish which they 
call afive-fing^r, resembling a spur-rowel, 
because that fish g^ts into the oysters 
when they gape, and sucks them out. 
The reason why such a penalty is set 
upon any that shall destroy the cultch is, 
because they find that, if they be taken 
away, the ouse will increase, and the 
muscles and cockles will breed there, ami 
destroy the oysten^ they having not 
whereon to sticK their spat. The oyster* 
are sick after they have spat ; but in June 
and July they begin to mend, and in Au- 
gust they are perfectly well ; the male 
oyster is black-sick, having a black sub- 
stance in the fin : the female white-sick 
(as they term it) having a milky substance 
in the fin. They are Mdt in the pits, Salt- 
er in the layers, but Salter at sea. 

O. Virginica. Shell nearly equi-valve, 
thick, rough, and lamellous, one valve 
with a prominent beak, colour whitish or 
ochraceoiis, polished white within : length 
about 9 inches, breadth about 4 inches. 

This is the shell emphatically called 
«* oyster" in the markets of the different 
towns of the United States. The animal 
is in high esteem as a dellcioua and du- 
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tritious fbod. Oysters are brotight to the 
PbiUdelphU market principally from 
Bgg-harbour and Delaware bay; the 
former are preferred for immediate use, 
having an agreeable sapid taste; the lat- 
ter are generally dressed for the table ; 
tbey have m thicker and rougher shell, 
and are fatter U^ those brought from 
Egg-harbour, or other parts of Uie coast, 
where the mixture of the fresh water is 
less abundant. 

Those from the Delaware bay are 
known by the name of " frtth oysters," 
and the others by that of " salt oysters.** 
They are merety varieties of the same 
species, notwithstanding their very differ- 
ent appearance and qualities. 

OSTRICH. See Stbvthio. 

OSYRIS, in botany, a genus of the 
DioectaTriandriaclass and order. Natu- 
ral order of Cakjrflorae. Eleagnae, Jus- 
sieu. Essential character: calix triiid; 
corolla none: female, stigma roundish; 
drupe one-celled. There are two spe- 
cies, viz, O. alba, poet's casia, and O. ja^ 
ponica. 

OTUERA, in botany, a genus of the 
Tetrandria Monogynia class and order* 
Natural order of Berberides, Jussieu. 
Essential character: calyx four-parted ; 
petals four, ovate, flat; stigma sessile; 
capsule. There is but one species, ts'i. 
O. iapoiuca, which has a shrubby stem, 
with round, striated, purple branches; 
leaves alternate, ovate, blunt, coriaceous^ 
spreading^ an inch and half in length : be- 
tioles semicylindric, snnooth ; flowers ax- 
>ll<^« ^[gr^fS'^ef peduncled ; it is a na- 
tive of Japan. 

OTHONNA, in boUny, Jfiican ra^- 
799rt, a genus of the Syngenesis Polyga- 
mia Necesssria class and order. Natural 
order of Composite Discoideae. Coryro- 
bifene, Jussieu. Essential character ; calyx 
<me.Ieafed,multifid, subcylindrical ; down 
almost none ; receptacle naked. There 
are twenty-seven species, among which 
we shall notice the O. bulbosa, bulbous Af- 
rican rag-wort ; this has a thick shrubby 
^stslky dividing^ into several branches, and 
rising 6ve or six feet in height ; the leaves 
come out in clusten iforo one point, 
spreading on every side ; they are smooth, 
nsrrow at their base, enlarging gradually 
to their points ; their edges are acutely 
imleatea like those of the holly ; from the 
centre of their leaves arise the foot-stalks 
of the flowera, being five or six inches 
lone, branching out into several smaller, 
each sustaining one yellow radiated flow- 
er; these are succeeded by slender seeds 
opwned with down. Ahnost all the 



Otbonnas are natives of the Cape of Good 
Hope. 

OTIS, the btutard, in natural history, a 
genus of birds of the order Gallina. Ge- 
neric character; bill somewhat convex; 
nostrils oval and open ; tongue bifid and 
pointed; legs long, and naked above the 
knee; only three toes. Gmelin men- 
tions eleven species, and Latham nine. 
"We shall notice only the following : O. 
tarda, or the great busUrd, is found in 
the plains of Europe, Asia, and Africa, 
but has never been observed in the'New 
Continent. In England it is occasionally 
met with on Salisbury Plain, and in tho 
wolds of Yorkshire, and formerly was not 
uncommonly seen in flocks of forty or 
fifty. It is the largest of British land 
biids, weighing often twenty-five or thir- 
ty pounds. It runs with great rapidity, 
so as to escape the pursuit of common 
dogs, but falls speedily a victim to the 
myhound, which of^en overtakes it be- 
fore it has power to commence its flight, 
the preparation for which, in this bird, is 
slow and hd)orious. The female lays her 
eggs on the bare ground, never more 
than two in number, in a hole scratched 
by her for the purpose ; and if these are 
touched or soiled during her occasional 
absence, she immediately abandons them. 
The male is distinguished by a large 
pouch, beginning under the tongue, and 
reaching to the breast, capable of hold- 
ing, according to Linnseus, seven quarts 
of water. This is sometimes useful to the 
female durinfip incubation, and to the 
young befbre they quit their nest ; and it 
has been observed to be eminently ad- 
vantageous to the male bird himself, who, 
on being attacked by birds of prey, has 
often discomfited hb enemies by the sud* 
den and violent discharge of water upon 
them. These birds are solitary and shy, 
and feed principally upon grasses, worms, 
and grain. They were formerly much 
hunted with dogs, and considered as sup- 
plying no uninteresting diveraion. They 
swallow stones, pieces of metal, and other 
hard substances. Buffbn states that one 
was opened by the academicians of 
France, which contained in its stomach 
ninety doubloons, and various stones, all 
highly smoothed by the attrition of the 
stomach. See Aves, Plate XI. fig. 1. 

O. tetrax, or the little bustard, is met 
with in many parts of Europe, particular- 
ly in France, where it is taken by nets. 
It is rarely seen in Englsnd ; is shy and 
cunning; if molested will fly about two 
hundred paces, and then run so fast that 
a roan cannot overtake it Its flesli is like 
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thfttof the neat bustwd, rich Md delicittf, 
and it would ap pear woKh while to attempt 
the domestication of both these birds. 

OTTER. See Lut»a. 

OVAL, an oblong curvilinear figure, 
otherwise called ellipsis. 

However, the proper oval or egg- 
shape, difTers considerably from that of 
the ellipsis, being an irregular figure, nar- 
rower at one end than at the other; where- 
as the ellipsis or mathematical oval, is 
equally broad at each end, though it roust 
be owned these two are commonly con- 
founded together, even geometricians 
calling the oval a fi^ilse ellipsis. 

The method of describing an oval 
chiefly used by artificers is by a string, 
the length of which is equal to the great- 
er diameter of the intended oval, and 
which is fastened by its extreme ends to 
two pine, placed in its longest diameter, 
then by holding it always stretched out 
with a pin or pencil carried round the 
inside, the oval is described, which will 
be longer or shorter, as the two fixed 
points are further apart. 

OVIEDA, in botany, so named in ho- 
nour of Gonsalvo Fernandez d'Oviedo, a 
genus of the Didynamia Angiospermia 
class and order. Natural order of Per- 
sonatx. Cq)rirolin, Jussieu. Essential 
character: calyx five-clef^; corolla tube 
subcylindric, superior, very long ; berry 
globular, one-celled, quadripartUe, f^ur- 
seeded. There are two species, viz. O, 
spinosa, and O. mitis. 

OVERSEEnS of the poor. By43Eliza. 
beth, c. 3. ^ 1 the churchwardens of 
every parish, or two substantial house- 
holders, te be nominated yearly in Easter 
week, or within one month after Easter, 
under the hand and seal of two justices 
of the peace of the county, shall be over- 
seers of the same parish In general all 
persons are liable to serve, with some ex- 
ceptions as to peers of the realm, clergy- 
men, parliament men, attorneys, practis- 
ing barristers, the president ana mem- 
hers of the college of physicians, sur- 

S^ons, and apothecaries free of the hall ; 
ssentin^ ministers, prosecutors of fe- 
lons having a Tyburn ticket, and sol- 
diers actually serving in the militia. In 
extensive parishes a greater number of 
overseers are appointed under 13 and 14 
Charles 3. c 13. § 31 ; and by 17 Geo. II. 
c. 38, if an overseer dies, removes, or be- 
comes insolvent, the justices may appoint 
another, and their appointment is subject 
to appeal to the sessions. Bv 43. Eliza- 
beth, c. 3. § 3. overseers shall, within 
fourteen days after the appointment of 



new oneSk defiver to tbem an aceount, to 
be allowed by two justices, and pay orer 
balances due from them, which if not 
paid, may be levied by distress, and the 
party committed to prison by the justices 
until the balance is paid, and the account 
delivered in ; and by 17 George IL c. 38« 
the account is to be verified by oath. IT 
he removes, the overseer is to account in 
like manner. If he dies, his executon 
have forty days to account, and must pay 
the balance before any other debt*.— 
Their duty consists in raising the pooi^f 
rate, taking care of the poor, giving re- 
lief to casual poor* and removing persons 
who come to settle in a tenement undec 
10/. a year, &c. without a certificate. 
They are also to bind out the children 
of poor persons, and in that case the in- 
fant parish apprentice and his master 
cannot vacate the indentures without the 
overseers. They also are to procure or- 
ders of maintenance of bastards to be 
made, and bonds to be taken from the 
reouted father to indemnify the parish^ 
It nas been usual for overseers, in those 
cases, instead of taking a bond of iiM^»n- 
nity, to accept of a sum of nK>ney, and 
discharge the father. But this has been 
lately held to be illegal, because it gives 
the overseers an interest to procure the 
death of the child. In cases of removal 
also, overseers should be careful not te 
execute the order in a harsh or improper 
manner, for if a person die in conse- 
quence of a removal at a time of sickneiSi 
the overseer may be guilty of murder, 
and liable to an indictment. Overseers 
also should not improperly conspire to 
force persons who are with child of bas- 
tards to marry, and relieve the parish, for 
this is also indictable. By 17 (xeoi^ II. 
c 38. if any person shall be aggrieved by 
any thing done or omitted by the church*, 
wardens and overseers, or by any of bis 
Majesty's justices of the peace, he may, 
giving reasonable notice to the church«' 
wardens or overseers, appeal to the next 
general or quarter sessions, where the 
same shall be heard, or finally determin- 
ed ; but if reasonable notice be not given, 
then they shall adjourn the appeal to the 
next quarter sessions; and the court 
may award reasonable costs to either 
party, as they may do by 3 and 9 Wil- 
fiam, in case of appeals concerning set* 
tlements. See Pooa. By 43 Elizabeth, 
c. 3. ^ 3. they forfeit 20«. on neglecting 
to meet in the vestry one Sunday in 
the month; and by 13 and 14 Charles 
II. c. 4. forfeit 5L for refusing relief 
to a person duly removed by wi^rant 
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«f two jmftjoet. By 9 Georae IIT. c 3r. 
§ 7. they are to forfeit 10». or 20t. for pay- 
ing the poor in bad moDey. 

OVEBT 0cf. In the case of treason, is 
•oinpassiiigor imagining the death of the 
king; this imagining must be manifested 
by some open act ; otherwise, being only 
an act of the mind, it cannot fall under 
any judicial cognisance. Bare words are 
lield not to amount to an o^ert act, unless 
put into writing; in which case the;^ are 
then held to be an overt act, as arguing a 
more diliberate intention. No evidence 
is to be admitted of any overt act, that is 
not ezpresaiy laid in the indictment, 7 
Vill. c. 3. 

OVIPAROUS, a term applied to such 
animals as bring forth their young, ab otMt, 
from eggs ; as birds, insects, 8cc. 

OVI 8, the ^kep, in natural history, a 
genus of mammajia of the order Pecora. 
Generic ebaracter: the horns hollow, 
wrinkled, turning backwards and out- 
wards into a spiral form; lower front 
teeth eight s no canine teeth. There are 
nine species mentioned by Shaw. The 
following are most worthy of attention. 

O. ammon, or the Siberian sheep, or 
the aigaK. The ar^ali, or wild sheep, is 
the presumed origin of all the domestic 
sheep. It is found on the immense chain 
of mountains reaching through the mid- 
dle of Asia to the Eastern Ocean. In 
Barbary, Corsica, Sardinia, Greece, and 
Kamtschatka, it is also to be met with, 
and in some of these places in great 
abundance. Its size is that of a (allow 
deer. In Siberia, the Argali is fond of 
ranging the highest elevations, and is 
generally seen in small flocks. As win- 
ter approaches, they move downwards 
into the plains, and instead of the shoots 
of the mountain plants, which were 
before their food, eat grass and other 
vegetables. They are extremely fond 
of salt, and will often remove the earth 
which covers this substance, in consi- 
derable quantities, in order to obtain it. 
l%eir horns grow to a vast size and 
weight. These animals are timid in a 
ver^ gKftt degree ; but the males will oc- 
casionally engage in fierce conflicts with 
each other, and, it is said, endeavour to 
pfiecipitale each other down the steeps 
of the mountains which they inhabit. 
They move over these rugged eminen- 
ces with great agility, and the chase of 
them is difficult and fatiguing. They are 
supposed to live to the age of fourteen 
years. 

Ob MfieSf the common sheep. This 



animal, in its state of complete domesti. 
cation, appears equally stupid as it is 
harmless, and seems nearly to justify the 
observations of Buffon, who describes it 
as one of the most timid, imbecile, and 
contemptible of quadrupeds. When 
sheep, nowever,have an extensive range 
of pasture, and are left in a considerable • 
degree to depend upon themselves for 
food and protection, they exhibit more 
respectability of character. A ram has 
been seen in these circumstancea to at- 
tack and beat off a large and formidable 
dog, and even a bull has been felled by 
a stroke received between his eyes, as 
he was lowering his head to receive his 
adversary on his horns, and toss him into 
the air. When individual eflTorts are un. 
equal to the danger, sheep will unite 
their exertions ; placing the females and 
their young in the middle of an irregular 
square, the rams will station themselves 
8o as to present an armed front on every 
side to the enemy, and will support their 
ranks in the crisis of attack, harrassing 
the foe by tlie most formidable and some- 
times fatal blows. Sheep display consi- 
derable sagacity in the selection of their 
food, and in the approach of storms they 
perceive the indications with accurate 
precision, and retire for shelter always to 
the spot which is best able to afford it. 
The domestic sheep are scarcely ever 
found, (excepting in temperate latitudes) 
in a state approaching to perfection. In 
hot regions its wool degenerates into » 
species of hair, and in rigid climates, 
though the wool is fine at the roots, it if 
coarse towards the surface. The flesh of 
the animal, when it passes to great de- 
grees, whether of heat or cold, appears 
also proportionably deteriorated. .The 
wool of sheep in no country of the world 
attains greater excellence for the pur- 
pose of manufacture, without the assist- 
ance of any mixture, than in England. 
That of the Spanish breed is finer, but 
too short for manufacture by itself, and 
comparatively trifling in weight. Since 
England attained anv conuderable ad- 
vance in civilization, its breed of sheep 
has been admired for the excellence of 
their fleeces, which constituted the 
grand material of national industry, 
wealtli, and revenue. At present, the 
worth of the wool annually shorn in that 
country is considerably upwards of two 
millions, and when wrought produces an 
amount of nearly seven millions sterling; 
facts which exhibit the importance of the 
cultivation of that animal, which is the 
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source of all this opulence, in a point of 
view particularly striking. There are 
several breeds or races in that country 
which hare their respective admirers, 
and each of which will probably thrive 
better than others in certain soils and si- 
tuations. The sheep of Lincolnshire af- 
ford the largest quantity of wool, but their 
flesh is more coarse and lean, and less 
pleasantly flavoured than that of some 
others. The sheep of the largest size are 
found in the rich aistrict between York- 
shire and Durham, one of which was fed 
so highly as to weigh sixty-two pounds 
per quarter. These are reported to be 
equally proliflc as they are large, and an 
ewe of this breed produced, at the age of 
two years, four young ones at a birth, and 
at the end of eleven months after, five 
more. The Dorsetshire breed is also con- 
siderably celebrated for fecundity : these 
are likewise highly admired for the deli- 
cacy and fine flavour of their flesh, but 
their wool is little in amount, though of 
excellent quality. In the north there is a 
hardy race of these animals, marked bv 
their shaggy wool and black faces, which 
are admirably adapted to the bleak and 
mountainous tracts where they are pro- 
duced, and sustain the rigour of winter 
in these cold situations without any in- 
convenience. Their eves are wild, their 
movements nimble and rapid, and their 
flesh peculiarly excellent. Towards the 
extreme points of the north of Scotland, 
there is a race of sheep particularly 
small, not exceeding six pounds per 
quarter in weight. The attention of 
noblemen and gentlemen of the first dis- 
tinction has now long been directed to 
the cultivation of the sheep, with respect 
to every point of its economy, its breed, 
its food, and the nature and degree of 
those attentions which will best promote 
its excellence, both as an article for sub- 
sistence and manufacture. These eflbrts, 
not many years since, it must be acknow- 
ledged, took a somewhat singular direc- 
tion, and it appeared to be the grand ob- 
ject of agricultural ingenuity, to raise 
the animiu to that superlative degree of 
fatness, which, in all but the most robust 
appetites, was calculated to excite disgust. 
In one instance, particularly, it was con- 
sidered as an exploit of transcendent 
merit to have earned this process so far, 
that the fat of the animal, cut, without 
any slope, directly through the ribs, mea- 
sured upwards of seven inches. This lu- 
dicrous, as well as pernicious and waste- 
ful folly, has, however, now, for some 
years, ceased. The sheep is more sub- 



ject to disorders than any of the domesCi- 
cated animals ; (giddiness, consumption, 
scab, dropsy, and worms, frequency 
seizing upon and destroying it. The 
last are met with in vast numbers in the 
liver and gall-bladder of these animals. 
These worms belong to the genus fas- 
ciola, are flat, oval, and pointed at the 
extremities. The fly is another formi- 
dable enemy, and is often fatal in the 
course of twenty -four hours, breeding 
within the skull of the animal. To ex- 
tricate the sheep from this danger, the 
French shepherds apply the trephine 
without the sli^test hesitation, and with 
the greatest dispatch and success. For 
the common ram, see Mammalis» Plate 
XVII. fig. 4. 

The Cretan sheep is remarkable for 
long and large horns, twisted in the shape 
of a screw. 

The many homed sheep is found most 
commonly in the north of Europe, and 
most frequently in Icelsnd. Three, four, 
and even five horns, are occasionally seen 
on these animals in considerably differ- 
ent forms, sizes, and situations. See 
Mammalia, Plate XVII. fig. 6. 

The Cape sheep js remarkable for its 
emaciated appearance, long neck, and 
pendulous ears, and for havmg a pair of 
wattles under the neck like g^ats. 

The broad-tailed sheep occurs in v*a- 
rious countries of Asia and Africa, and is 
extremely similar to the European breed 
in almost all respects, but that its tail is 
of an immense weight, varying from fif- 
teen to fifty poun£, under which the 
shepherds are reported to place a board 
with wheels, to facilitate the animal's 
movements. These tails are stated to 
constitute the most marrowy and luxuri- 
ous food. 

The Tibetian sheep yield wool of ad- 
mirable length and fineness, and are said 
to produce the material from which are 
fabricated the Indian shawls, which are 
sometimes sM in this country for be- 
tween thirty and fifty pounds. 

O. montana. This s|>ecies is remarka- 
ble for the fineness of its wool, being in 
this respect superior to an^ sheep hither- 
to known ; and for the smgular form of 
its horns, which are short, conical, slight- 
ly recurved, and acute at their tips. It 
is described in the Journal of the Acade- 
my of Natural Sciences of Philadelphia, 
Vol. I. No. 1. by Mr. Geo. Ord. A por. 
tion of the skin, with the horn attached 
to it, is in Peale's Museum. It is a native 
of North America. 
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For m species of theep called the dwarf 
sheep, see Mammalia, Plate XVII. fig. 5. 

OUNCE, a liUle wei^^t, the sixteenth 
part of a pound avoirdupois, and the 
tw«l^h pMt of a pouod troy : the ounce 
avoirdupois is divided into eight drschms, 
and the ounce troy into twenty penny- 
weights. The avoirdupois ounce is less 
than the troy ounce, but the avoirdupois 
pound is greater than the troy pound. 
One hundred and seventy -five troy ounces 
are eQual to one hundred and ninety .two 
avoirdupois ounces *. but one hundred 
Mid forty four pounds avoirdupois are 
equal to one hundred and seventy-five 
pounds troy. Therefore one pound avoir- 
dupois is equal to one pound, two ounces, 
eleven penny weigbts,sixteen grains, troy. 
See Wkight. 

OVOLO, or Otvm, in architecture, a 
convex conic section, consisting of the 
elliptical, hjrperbolical, or parabolical 
eurves. It is generally used as a crown- 
ing member in the Grecian Doric, and 
when carved with the e^ and dart, is 
termed Echinus. 

OU8TED, in law, means put out, or 
Femoved, as ouster of possession as to 
liuids. 

OUTLAWRY, is being put out of the 
law, or out of the king's protection It is 
a punishment inflicted for a contempt, in 
irfusing to be amenable to the process 
^ the Digher courts. By outlawry, in 
civil actions, a person is so put out of the 
protection of the law, that he is not 
only incapable of suing for the redress of 
Injuries, but may be imprisoned, and 
forfeits all his goods and chattels, and the 
profits of his land ; his personal chattels 
immediately upon the outlawry, and his 
chattels real and the profits of his lands 
when found by inquisition. Proceeding 
to outlawry is ' usually had in civil suits 
where an action is brought a^inst two 
partners, and one is abroad ; it is then 
necessary to outlaw him before the other 
can be proceeded against. 

OUTWORKS, in fortification, all those 
works made without side the ditch of a 
fbrtlfied place, to cover and defend it. 
Outworks, called also advanced and de- 
tached works, are those which not only 
•erve to cover the body of the place, but 
also to keep the enemy at a distance, and 
prevent his taking advantage of the cavi- 
ls and elevations usually found in the 
places about the counterscarp, which 
mi^t serve them either as lodgments, or 
as ndeaoxtto Militate the carr}'i ng on their 
trenches, and planting their batteries 
against the place: such are ravelins, te- 

VOL. IX. 



nailles, horn-works, velopes, crown-works, 
8cc. It is a general nde in all outworks, that 
if there he several of them, one before an- 
other, to cover one and the same tcnaille, 
of a place, the nearer ones must, gradu- 
ally«one after unother, command those tha^ 
are further advanced out into the cam- 
paign, that is, must have higher ramparts, 
that«o they may overlook and fire upon 
the besiegers when they are roasters of 
the more outward works. 

OWL. See Stbix. 

OX See Bos. 

OXALIC add, in chemistrjr, is found 
native in some acid vegetable juices, and 
ratlier pleniifully in the ** oxahs acetoceU 
la," or ** wood-sorrel," and in other plants 
of the same genus ; it is naturally united 
with a quantity of potash, not sufficient 
for complete saturation, forming what 
has long been known under the name of 
** E.<i9ential salt of soirel." The oxalic 
acid is prepared artificiall}r, by boiling a 
sufficient quantity of nitric acid with a 
variety of vegetable and animal sub- 
stances, such as sugar, mucilage, alco- 
hol, animal jelly, &c. Take sugar as 
an example: one ounce in powder is 
put into a retort, with three ounces of 
strong nitric acid. During the solution, 
great quantities of the nitrous acid 
escape : heat is to be applied till the 
nitrous gas is driven off. Three ounces 
more of nitric acid are to be added, and 
the boiling continued till the fumes cease, 
and the colour of the liquor vanishes. 
Pour out the liquor into a wide shallow 
vessel, and, when it cools, crystals will 
be formed, which may be collected and 
dried on unsized paper. The crystals 
thus obtained n>ay again be dissolved in 
distilled water, and evaporated, to obtain 
new crystals. In this way oxalic acid 
may be obtained from the substances 
above enumerated, and many others, as 
alcohol, gum, honey, &c. Prepared in this 
way, oxalic acid is, in a concrete state, 
crystallized in four-sided prisms, termi- 
nated in two sided summits. They are 
white and transparent, and have consider 
Table lustre. They have a sharp taste, 
and change vegetable blues into a red 
colour, and produce the same effect on 
all vegetables, excepting indigo. The 
acid properties of this substance are so 
strong, that one part of concrete oxalic 
acid ^ves to 3,600 parts of water the pro- 
perty of reddening paper stained with 
turnsole. When exposed to heat it is 
volatilized, partly in a liquid, and also in 
a crystalline form. It cannot be decom- 
posai but by a very great beat. It is 

M 
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df liquescent in mottt air ; and cold water 
dissolves about one half iU weight of the 
acid: boiling water dissolves a quantity 
equal to its own weight. This acid is 
decomposed by the sulphuric acid with 
heat, and charcoal is deposited : at the 
boiling temperature it is decomposed by 
the nitric acid, and converted into water 
and carbonic acid : its component parts 
are 



Oxygen - 


77 


Carbon - 


- 13 


Hydrogen 


10 



100 



It combines with alkalies, earths, and 
metallic oxides, and the salts thus formed 
are dei^minated oxalates. The p^at at- 
traction which this acid has for lime ren- 
ders it of p^reat utility in detecting^ that 
substance m every soluble combination. 

OXALATES, in chemistry, salts form- 
ed of the oxalic acid and certain bases, 
are distrngfuished by the following pro- 
perties : when exposed to a red heat, the 
acid is decomposed and driven off, and 
the base only remains. Lime water pre- 
cipitates a white powder from their so- 
lutions, provided no excess of acid be pre- 
sent : the earthy oxalates are, in generai, 
nearly soluble in water, but they may 
be rendered soluble by an excess of the 
more powerful acids. See Oxauc add 

OXALIS, in botany, wood-torrelf a ge- 
nus of the Decandria Pentagynia class 
and order. Natural order of Gruinales. 
Gerania, Jussieu. Essential character: 
calyx five.parted ; petals five, often con- 
nected at the base ; capsule five-celled, 
five-cornered, opening at the comers; 
seeds arilled. Tnere are ninety-aix spe- 
cies, of which the O. acetosella, common 
wood-sorrel, has a perennial, branched, 
knobbed, creeping root, having fine fi- 
brils on every side, partly red and partly 
white, with an ovate, acute, rigid scale, 
like a tooth, at the knobs ; scapes one or 
two, jointed at the base, the length of the 
leaves : calycine leaflets, oblong, acute, 
sometimes bifid, ciliate, purple at the tip, 
upright. Linnaeus remarks, that the letdT- 
lets in wet weather are erected, but hang 
down in dry weather. It has been observ- 
ed, that this elegant little plant has the 
leaves of trefoil, the taste of sorrel, and 
the flower of f^ranium ; from which 
last genus this is distinct, in the num- 
ber of styles, the form of the capsule and 
manner of its optoiog, iU straight corcle, 



or heart, without any perisperm or alba- 
men : it is common all over Europe. 

OXGANG, or OzGATa, is generally 
taken, in our old law books, for fifteen 
acres, or as much ground as a single ox 
can plow in a year. 

OXIDE, in chemistry. Metallic sub- 
stances are not only of vast importance in 
the arts of civilised life, on account of the 
properties which belong to them in the 
metallic state ; but many of them are not 
less valuable in those changes which 
they undergo by new combinations, and 
the new properties they acquire, in con- 
sequence of these changes. One of the 
first and most ordinary changes to which 
metallic substances are subject, is their 
combination with oxygen. This is called, 
in chemical language, oxydation. If a 
metali as, for instance, a piece of iron, is 
exposed to the air when it is moist, it 
soon undergroes a remarkable change. 
It loses its metallic lustre, and the sur&ce 
is covered with a brownish powder, well 
known by the name of rust This 
change is owing to the combination of 
oxygen with the metal, and the rust of 
the metal in this state is known in che- 
mistry by the name of oxide. The pro- 
cess by which the compound of oxygen 
and a metallic substance is formed, is 
called oxydation, and the product is de- 
nominated an oxide. The process of oxy- 
dation is effected more rapidly when 
metab are exposed to the action of heat; 
and, indeed, many metals require a very 
high temperature to produce the combina- 
tion, while it cannot be accomplished in 
others by the greatest degree of heat that 
can be produced. This process was for- 
merly called calcination, or calcining the 
metal ; and the product now denominated 
an oxide, was distinguished by the name 
of calx or calces, from iU being reduced 
to the state of powder, in the same way 
as limestone by burning. Metals differ 
very much from each other in the cir- 
cumstances in which this oxydation takes 
place, as in the temperature which is 
necessary, tlie facility of the combination, 
the proportions of oxygen which combine, 
and the force of affinity between the con- 
stituent parts of the oxide. Some metals 
are oxydatcd in the lowest temperature, 
as, for instance, iron and manganese; 
while others require the greatest degree 
of heat that can be appCed. Such are 
silver, s^ld, and platina. 

Thefacility with which oxydation takes 
place in some metals is so great, such as 
in iron, tin, lead, copper, and manganese, 
that they must be completely defended 
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from the ictfon of oxygen ; but in gold 
and pUtina, no percepdfole chan^ is ob. 
served, for whatever length of time they 
are exposed to the atmosphere. This 
oxydation, and the quantity of oxygen 
absorbed, is proportionable to the tempe- 
' rature. There are, hovever, many metals 
which combine with a determinate pro- 
portion of oxygen at certain tempera- 
tures, and from this may be estimated the 

Suanti^ of oxydation from the degree of 
eat which has been applied. The rapi- 
dity of the oxydiUion is almost always in- 
creEwed by the elevation of temperature. 
In this way actual combustion or inflam- 
mation is produced. Thus filings of 
metals thrown upon a body in a state of 
ignition, give out brilliant sparks; and 
steel, struck upon a flint, burns with a 
vivid flame in the air, in consequence of 
the great heat which is communicated to 
it by percussion. Metallic substances 
combine with venr different proportions 
of oxygen ; and this quantKy varies ac- 
cording to the manner in whtch the pro- 
cess has been conducted, or the tempe- 
rature to which the metal has been ex- 
posed. 

In these different states and conditions 
of oxydation different phenomena are ex- 
hibited. Sometimes tne metal becomes 
red-hot, and is inflamed ; sometimes the 
oxydation takes place without fusion, or 
does not combine with oxprgen till ikhtr 
it has been melted ; sometimes it is co- 
vered with a brittle crust, or with a sub- 
stance in the form of powder. At other 
times a pellicle, exhibiting different co- 
lours, forms on the surface : but, in all 
cases, the metal is tarnished, loses its bril- 
liancy and its colour, and assumes another, 
which announces the change that has ta- 
ken place. Another difference which 
takes place among metals is, the different 
degrees of force with which the oxygen 
adheres to the metal. The knowledge of 
this, and the different degrees of affinity 
between oxygen and metallic substances, 
is of great importance in many operations 
and chemical results. During the fixa- 
tion of oxygen in metallic substances, it 
is absorbed by some in its solid state, and 
gives out a g^at deal of caloric. In 
others it is combined, without giving out 
the same quantity. This proportion of 
caloric given out corresponds to the 
fiicility with which oiudes part with their 
oxygen, or are reduced to the metallic 
state. Those which have combined with 
oxygen, with the greater proportion of 
caloric, are most easily reduced; but 
tfiose, on the contrary, in which the oxy- 



gen has been deprived of its caloric, are 
reduced to the metallic state by a great 
addition of caloric, and the greatest num- 
ber of oxides require the addition of 8ut>- 
stances, whose affinity for oxygen is 
greater than that of the metal. Metallic 
oxides are extremely different in different 
metals, and even in the same metal, ac- 
cording to the proportion of oxygen. 
They are, however, possessed of some 
common properties. They are all in the 
form of powder or earthy substance, or 
so brittle as to be easily reduced to this 
state. They exhibit every shade of co- 
lour, from pure white to brown and deep 
red» and they are heavier than the metals 
from which they have been obtained. 
Some oxides are revived, as it is called, 
or are reduced to the metallic state, 
merely by being in contact with light or 
caloric. Some require the addition of a 
combustible substance, and a high tempe- 
rature; while others have so strong an 
affinity for oxygen, that; they cannot be 
deprived of it by the strongest heat, but 
become fusible in the fire, and afford a 
glassy matter, more or less coloured, and 
even serve as a flux to the earths Some 
oxides are volatile, but the greatest num- 
ber are fixed. Some have an acrid and 
caustic taste, are more or less soluble in 
water, and even possess an acid quality » 
others are insoluble and insipid. 

OXOPllYLLUM, in boUny, a genus of 
the Monadelphia Pentandria class and 
order. Natural order of Trihilatx. Me- 
lix, Jussieu. Essential character: one- 
styled; calyx five-toothed; petals five, 
long ; filaments sheathing the style, five- 
toothed at top : teeth antneriferous ; stig. 
ma one ; capsule five-celled. There is but 
one species, viz. O. fcetidum ; this is a 
shrub about ten feet in height, and nearly 
six inches in diameter; the bark is g^een 
and smooth, the wood white, tender, and 
fragile ; the branches twiggy, garnished 
with alternate leaves, each leaf digitated, 
having three large lubes growing on a 
foot-stalk of five or six inches in len|>:th ; 
each lobe is divided by a longitudinal 
nerve, which is prominent beneath ; the 
flowers spring' from the bottoms of the 
leaves, at the extremity of the twigs and 
branches ; their common foot-stalk is 
about a foot in height, dividing at its sum- 
mit into several smaller ones, on each of 
which are placed alternate sessile flow- 
ers: the corolla is white, each petal being 
an ihoh long, and, as it were, &r]ued to 
each other, longitudinally, by their bor- 
ders, so as to form a kmd of tubular 
figure, the upper part spreading; theset 
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petals coTer a white membranaceouft tube, 
which on its upper part divides into five 
^ort filaments, supporting at their 
points the anthers. Tliis shrub is a na- 
tive of the forests of Guiana, flowering in 
february. 
OXYDATION, ^sometimes spelt 
OXYGENATION, SOxidatioh, &c. 
See OxiDs. See also Hurray's <* Chemis- 
try," vol. ii. for the proper uae of the se- 
veral terms. 

OXYDIZEM£NT» > tertns used by 
OXYGENIZE, 5 some authors for 
OxTBATiojr, OxTesvATiov, &c. which 
ace. 

OXYGEN, in chemistry, is one of the 
. most important agents in nature ; there 
is scarcely a single process, either natural 
or artificial, in which oxygen has not a 
share, but it is known only in combina- 
tion with other bodies. *' Oxygen," says 
Mr. Murray, '* denotes the solid base or 
gravitating matter, and oxygen gas is the 
name given to it, when it exists in the 
aerial form." There are two vast sources 
whence oxygen is derived, viz, «ater 
and air: in the former it is condensed in- 
to the liquid form, and combined with 
about one-third oi its weight of hydro- 
gen; in the latter it is united with an 
azote, and forms about one-fifth of the at- 
; mosphere. Besides these, there are a 
multitude of other sources, such as ma- 
ny parts of the organized woijd, vege- 
table or animal, mmeral acids and me- 
tallic oxides. Oxygen has a greater ten- 
tency to combination than any other 
chemical agent. It is necessary to sup- 
port combustion, and during the process 
It combines with the combustible body. 
The products are compounds of oxygen^ 
and are both numerous and important 
agents in chemistry. The acids are of 
this kind, and their activity is principally 
dependent on their oxygen, which they 
yield readily to other bodies, and which, 
by the dense state in which it exists, is 
often capable of exerting powerful affini- 
ties. All the metals, likewise, are capa- 
ble of combining with this principle, 
from which a number of compounds are 
formed. See Gas, oa*v^en. 

OXYGENATED miriaUc acid, in che- 
mislry, is prepared in the following man- 
ner : take equal parts of the oxide of man- 
ganese, and the red oxide of mercury or 
lead ; put them into a glass retort, and 
add four parts of concentrated muriatic 
acid. This, on distillation, affords a 
quantity of yellow aeriform fluid, which 
is oxygenated muriatic gas; this being 
agiuted with water combmes with it^ and 



fiorms oxygenated muriatic acid. The gats 
is yellow and transparent, and possesaea 
a most suffocating smell. It inaj[antly ex^ 
tinguishes flame and animal life ; but has 
been lon^ used for bleaching. 

OX Y GONE, in geometry, ia an acute 
angled figure, or such, each of the angles 
of which is less than 90°. The term is 
chiefly applied to trianglea, where the an- 
gles are all acute. 

OYER of a deedf in law, b when a man 
brings an action upon a deed, bond. Sec 
and the defendant appeara and prays thai 
he may hear the bond, &c. wherewith h« 
is charged ; and the same shall be allow- 
ed him. And he is not bound to plead till 
he has it, paying for the copy of the in- 
strument U is then set forth upon the 
pleadings. 

Otbr and TsRMiirEX, in law, is a 
court, by virtue of the king's conunission* 
to hear and determine all treasons, felo- 
nies, and misdemeanors. This commission 
is usually directed to two of the judges of 
the circuit, and several gentlemen of the 
county ; but the judges only are of the 
quorum, so that the rest cannot act with- 
out til em. 

Otzb 9/ the records, in law, is a petition 
made in court, that the judges, for more 
satisfactory proof, will be pleased to hear 
or look upon any record. 

O YES, corrupted from the French syez, 
hear ye, ia an expression used by the 
crier of a court, in order to enjoin silence, 
when any proclamation is made. 

OYSTER. See Ostrea. 

OZANAM (Jajiss), in biography, an 
eminent French mathematician, was de- 
scended from a family of Jewish extrac- 
tion, but which had long been converts 
to the Romish faith ; and some of whom 
had considerable places in the pariiament 
of Provence. He was bom at Boligneaux, 
in Bressia, in the year 1640 ; and being 
a younger son, though his father had a 
good estate, it was thought proper to 
breed him to the church, that he might 
enjoy some small benefices which belong- 
ed to the family, to serve as a provision 
for him. Accordingly he studied divinity 
four years; but then^ on the death of his 
father, he devoted himself entirely to the 
mathematics, to which he had always 
been strongly attached. Some mathe- 
matical books which fell into his hands 
first excited his curiosity ; and by his ex- 
traordinary genius, without the aid of a 
master, he made so great a progress, that 
at the age of fifteen he wrote a treatise of 
that kind. 

For a msuntenancci he first went to 
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hyonM U> teadi the matliematict, wbich 
aoftwered very well there ; and after tome 
time hit generous disposition procured 
h'un still bettersuccess elsewhere. Aroonf 
his scholars were two foreigners, who ex* 
pressing their uneasiness to him at be* 
MQg disappointed of some bills of ex. 
change for a ioumey to Paris» he asked 
them how much would do, and being told 
filly pistoles, he lent them the money 
immediately, even without their note for 
it. Upon their arrival at Paris, mention- 
ing thisgenerous action to M. Daguesseao, 
&ther or the chancellor, this magistrate 
was touched with it, and engaged them 
to invite Osanam to Paris, with a promise 
of his favour. The opportunity was ea^ 
gerly embraced: and the business of 
teaching the mathematics here soon 
brought him in a considerable income; 
but he wanted prudence lor some time 
to make the best use of it He wss 
young, handsome, and sprightly; and 
much addicted both to gaming and gal- 
lantry, which continually drained his 
purse. Among others, be had a love 
intrigue with a woman who locU:ed in 
the same house with himself, and gave 
herself out for a person of condition. 
However, this expense, in time, led him 
to think of matrimony, and he soon after 
msrried a young woman witliout fortune. 
&he made amends for this defect, by her 
modesty, virtue, and sweet temper ; so 
that, though the state of his purse was 
not amended, yet he had more home-felt 
enjoyment than before, being indeed com- 
pletely happy in her as long as she lived. 
He had twelve chiklren by her, who most- 
fy all died youngt and he was Ustly ren- 



dered quite unhappy by the death of his 
wifo also, which happened in 1701. Nei- 
ther did this misfortune come singly ; for 
the war breaking out about the same 
time, on account of the Spanish succes- 
sion, it swept away all his scholars, who, 
being foreigners, were obUged to leave 
Paris. Thus he sunk into a mehincholy 
state : under which, however, he received 
some relief and amusement from the 
honour of being admitted this same year 
an /leve of th^ Royal Academy of Scien- 
ces. 

He seems to have had a presentiment 
of his death from some lurking disorder 
within, of which no outwsrd symptom ap- 
peared. In that persuasion he refused to 
eng^age with some foreign noblemen, who 
offered to become his scholars, alleging 
that he should not live long enough to 
carr}'them through their intended course. 
Accordingly he was seized soon after 
with an apoplexyt which terminated 
his existence m less than two hours, 
on the third of April, 1717, at 77 yeaw 
of age. 

Ozanam was of a mild and calm dispo- 
sition, a cheerful and pleasant temper, en- 
deared by a generosity almost unparallel- 
led. His manners were irreproachable 
after marriage; and he was sincerely 
pious and zealously devout, though studi- 
ously avoiding to meddle in theological 
questions. He used to say, that it was 
the business of the Sorbonne to discuss, 
of the Pope to decide, and of a mathema- 
tician to go straight to heaven in a per- 
pendicular line. He wrote a great num- 
ber of useful books. 



p. 



POr b, the fifteenth letter, and ele- 
' ventn consonant of the alphabet ; 
the sound of which is formed by express- 
ing the breath somewhat more suddenly 
than in forming the sound of 6 : in other 
respects these two sounds are very much 
alike, and are often confounded one with 
another. When p stands before I ort, 
its sound is lost, as in the words p9alm§, 
Ptolemaic, ptiton, 8ic. when placed be- 



fore A, they both together have the sound 
of y! as in pMlotophy, phytic, &c. 

in the Italian music, P. stands for 
piano, or softly ; P. P. for piu piano, ». e. 
more softly ; and P. P. P. for pianissimo, 
or very softly. 

Among astronomers, P. M. is used to 
denote post meridian, or afternoon ; and 
sometimes for post mane, i. e. after mid- 
night 
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As ft numertl, P. signifies the same m 
G. viz. 400 ; and with a dash over it, thus 

F; 400,000. 

Among physicians, P. denotes pugil, or 
the eighth part of an handful; P. JE. 
partes squales, or equal parts of the in- 
gredients : P. P. signifies pulvis patrum, 
«'. e. the Jesuit's powder ; and ppt pncpa- 
ratus, prepared. 

PACE, a measure taken from the space 
between the two feet of a nuin, in walk- 
ing ; usually reckoned two feet and an 
hiSf, and in some men a yard, or three 
feet. See Msasubk. 

The geometrical pace is five feet; and 
60,000 such paces make one degree of 
the equator. 

PACKERS, persons whose employment 
it is to pack up all goods intended for 
exportation ; which they do for the great 
trading companies and merchants of 
London, and are answerable if the goods 
receive any damage through bad pack- 
age. 

PACO, a species of the Camelus, found 
in Peru. 

PJEDERIA, in botany, a genus of the 
Pentandria Monogynia class and order. 
Natural order of Contortae. Rubiaceae, 
Jussieu. Essential character : contorted ; 
berry void, brittle, two- seeded ; style bi- 
fid. There are two species, viz. P. focti. 
da, and P. fragrans, the former is a native 
of the East Indies, and the latter of the 
island of Mauritius. 

P^DEROTA, in botany, a genus of the 
Diandria Monogynia class and order. 
Katural order of Personatae. Scrophula- 
riact Jussieu. Essential character : corol- 
la four-cleft ; calyx five-parted ; capsule 
two-celled. There are three species. 

PiEONIA, in botany, peontf, a ^nus of 
the Polyandria Digynia class and order. 
Natural order of Multisiliqux. Ramin- 
culaceae, Jussieu. Essential character: 
calyx five-leaved ; petals dve ; styles 
none ; capsule many -seeded. There are 
five species, of which P. Albiflora, white- 
flowered peony, has the root composed 
of a few cylindrical or fusiform tubers, 
united at top ; stem, from a radical leaf- 
less sheath, two feet in height, slender, 
round ; leaves alternate on long petioles ; 
leaflets three-parted ; the whole plant is 
very smooth and shining; the calyx is 
raised above the floral leaf on a short, 
thick peduncle ; petals eight, very large, 
milk white, oval ; concave, stamens about 
one hundred and fifty, with the filaments 
as well as anthers yellow; within the 
stamens is a fungose, subcontinuous, lob- 



ed crown, moi^ slender than in its conge, 
ners; the germs are smooth, conical^ 
purple at the tip ; stirma compressed into 
a comb or crest, stiborbicular, hooked ; 
seeds, when ripe, of a yellowish testace- 
ous colour. It is a native of Siberia ; it 
is well known among the Daurians and 
Mongols on account of the root, which 
they boil in their broth ; the seeds they 
grind to put into their tea. 

PAGANISM, the religion of the Heft- 
then nations, in which the Deity is repre- 
sented under various forms, and by all 
kinds of images or idols ; it is therefore 
called idolatry, or image worship. The 
theology of the Pagans was of three sort% 
viz. fabulous, natural, and political or 
civil. The first treats of the ^nealogy, 
worship, and attributes of their deities ; 
who were, for the most part, the offsprinr 
of the imagination of poets, painters^ and 
statuaries. To their gods were given 
diflTerent names, and opposite attributes,^ 
ascribing to them ever^ species of vice, 
as well as to some of them every virtue. 
There is, however, in the delightful fic- 
tions of Homer and Hesiod, much that is 
entertaining, curious, and even useful. 
The flowers of the gWen and the field* 
whose beauties we so much admire, were 
once thought to be produced by the tears 
of Aurora, the goddess of the mornings 
whose rose-coloured fingers open the 
gates of the east, pour the dew upon the 
earth, and make the flowers grow. When 
the leaves were agitated, or the long 
grass of the meadows performed its |^i»ce- 
uil undulations, all was put in motion by 
the breath of Zephyrus, Uie god df the 
west-wind. The murmurs of the waters 
were the sighs of the Naiades, little deities 
who presided over rivers, springs, wells, 
and fountains. A god impels the wind ; 
a god pours out the rivers ; grapes are 
the gift of Bacchus; Ceres presiaes over 
the harvest ; orchards are the care dT 
Pomona. Does a shepherd sound his reed 
on the summit of ft mountain, it is Pan, 
who, with his pastoral pipe, returns the 
amorous lay. When the sportsman's horn 
rouses the attentive ear, it is Diana, arm- 
ed with her bow and quiver, and more 
nimble than the stag that she pursues, who 
takes the diversion of the chase. The 
sun is a god, riding on a car of fire, dif- 
fusing his light through the world ; the 
stars are so many divinities, who nea- 
sure with their beams the regular pro- 
gress of fire ; the moon presides over the 
silence of the night, and consoles the 
world for the absence of her brother. 
Neptune reigns in the sea, surrounded 
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W the Ner^idei, wlio dance to the joyous 
shells of the Tritons. In the highest 
heaven is seated Jupiter, the master and 
Either of men and gods. Under his feet 
roll the thunders, foiged by the Cyclops 
in the caverns of Etna ; his smile rejoices 
nature, and his nod shakes the foundation 
of Olympus. Surrounding the throne of 
their Sovereign, the other divinities quaff 
nectar from a cup, presented them by the 
young and beautiful Hebe. In the mid- 
dle of the great circle shines, with distin- 
guished lustre, the unrivalled beauty of 
Venus, alone adorned with a splendid gir- 
dle, in which the graces and sports for 
ever play ; and in her hand is a smiling 
boy, whose power is universally acknow- 
ledged by heaven and earth Music, poe- 
try, dancmg, and the liberal arts, are all 
inspired b^ one or other of the nine 
muses; while the votaries of martial glory 
derive their courage and success from 
Mars, the god of battles. Such is a gene- 
ral outline of the pleasing and inoffensive 
part of the fiUiulous theology of the Pa- 

En worid. On the other hand, as we 
ve already intimated, many of the gods 
of the ancients possessed attributes at 
once disgraceful to, and unworthy of dei- 
ty, and hurtful to the interests of morality 
and human happiness. Jupiter bimseff 
set an example of lust ; and Bacchus was 
worshipped with cruel and obscene re- 
velUngs. 

Many, however, of the heathen writers 
condemned this part of their theology; 
among which are Sanchoniatho, the Phcc 
niciao : and among the Greeks, Orpheus, 
Hesiod, and Pherecyde. 

The natural theology of the Pagans was 
studied and taught by the philosophers, 
who rejected the multiplicity of gods in- 
troduced -by the poets« and brought their 
theology to a more rational form. Some 
of them seem to have possessed consider- 
able knowledge respecting the unity of 
the Supreme Deity : yet even Socrates, 
the best man and wisest of the philoso- 
phers of the Pagan world, so far yielded 
to the prejudices and practices of the age 
in which he lived, as to order his friends, 
just before his death, to sacrifice a cock 
to Esculapius, the god of physic. 

The political or civil Uieology of the 
Pagans was instituted by legislators, 
statesmen, and politicians. This chiefly 
ren)ected their temples, altars, sacrifices, 
and rites of worship, and was proneriy 
their idolatry ; the care of which belong- 
ed to the priests, who were servants of 
the state. These ceremonies, &c. were 
enjoined the commonalty, to keep them 



in subjection to the dvil power. Such 
was the religion of the greater part of the 
world before the promulgation of Chris- 
tianity ; and such still, in some form or 
other, is the religion of those parts of the 
world, containing a population of about 
420 millions of souls; or above one half 
of the inhabitants of the whole earth, 
where tlie gospel is not preached, either 
in its purity, or as corrupted by the doc- 
trines of Mahomet. The Missionaries 
employed for the conversion of the hea- 
then, though veiy zealous, and vety nu- 
merous, have hitlierto made comparative- 
ly little progress. The Foreign and Bri- 
tish Bible Society may possibly have 
some beneficial effects in enlightening 
the darkness of the pagan world ; but, we 
are persuaded, nothing but conquest and 
civilization, short of miracle itself, will 
ever prove effectual in the extirpation of 
heathenism, and the final establishment 
of Christianity. 

PAGE, a youth of state retained in the 
family of a prince or great personage, as 
an honouraole servant, to attend in viaits 
of ceremony, do messages, bear up trains, 
robes, &c. and at the same time to have 
a genteel education, and learn his exer- 
cises. The pages in the King's house- 
hold are various, and have various offices 
assigned them, as pages of honour, pages 
of the presence chamber, pages of the 
back stairs, &c. 

PAGEANT, a triumphal car, chariot, 
arch, or other like pompous decoration, 
variously adorned with colours, flags, &c. 
carried about in public shews, proces- 
sions, &c. 

PAGOD, or Paooda, a name whereby 
the East Indians call the temple in which 
they worship their gods. Before they 
buildapagOd, thev consecrate the (^ound 
as follows : after having enclosed it with 
boards or pallisadoes, when the grass is 
grown on toe ^und, they turn an ai^ 
coloured cow into it, who stays there a 
whole day and night ; and as cow-dung 
is thought by the Indians to be of a very 
sacred nature, they search for this sacred 
deposit, and having found it, they dig 
there a deep pit, into which they put a 
marble pillar, rising considerably above 
the surface of the earth. On this pillar 
they place the image of the god to whom 
the pagod is to be consecrated. After 
this the pagod is built round the pit, in 
which toe pillar is fixed. The pagod 
usually consists of three parts, the first is 
a vaulted roof supported on stone or mar- 
ble columns. It is adorned with images, 
and, being open, all persons without dis- 
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tincfion ftre allowed to enter it : the se- 
cond part is filled with grotesque and 
monstrods figures, and nobody is allowed 
to enter it but the bramins themselves : 
the third is a kind of chancel, in which 
the statue of the deity is placed : it is 
shut up with a very strong gate. This 
word is sometimes used for the idol, as 
well as for the temple. 

Paood, or Paooda, is also the name of 
a gold and silver coin, current in several 
parts of the East Indies. 

PAIN, is defined to be an uneasy sen- 
sation arising from a sudden and violent 
solution of the continuity, or some other 
accident in the nerves, membranes, ves- 
sels, muscles, &c. of the body; or, accord- 
ing to some, it consists in a motion of the 
organs of sense ; and according to others, 
it 18 an emotion of the soul occasioned by 
these organs. 

PAINTING. The art of painting may 
not improperly be defined, a mode of 
conveymg ideas to the mind by means of 
a representation of the visible parts of 
nature. It is a langtiage by which, 
though all things cannot, many at least 
may be expressed, in a stronger and 
clearer manner than can be effected b^ 
any other t nay, it is, to its extent, a uni- 
versal language ; though it is only in pro- 
portion as we are accustomed to read it, 
Uiat we can hope to acquire ideas through 
its means. 

The particular education of our senses 
or org[ans is undoubtedly the only mode 
by which those senses can be rendered 
terviceable to us in their full extent ; for 
although, in their natural and uncultivat- 
ied state, they are enabled to present us 
with tolerably clear and distinct ideas 
of things of a simple kind, or which dif. 
fer considerably from each other; it is far 
btherwise when we expect from them 
just ideas of things complicated, or of 
such as differ from each other by small, 
nay almost imperceptible gradations. The 
untutored eye readily distinguishes black 
from white, red from blue, and purple 
fW)m green ; but is unable to detect the 
delicate transitions from one shade to 
another of the same colour, and still less 
the nicer variations of combined and 
complex colours. 

The quickest of all operations is per- 
haps that of sight, and in one moment we 
are enabled to see many objects ; but we 
cannot, as Leonardo da Vmci properly 
observes, distinguish and understand 
clearly more than one at a time. Upon 
the first sight of a page of a written or a 
|irinted book, though we observe it to be 



full of words, we do not discover the 
sense contained. No; to understand, 
we are obliged to read it ; and in case 
the subject be abstruse, and our compre- 
hensions dull, it may be necetsanr to pe- 
ruse it two or three times before the 
whole sense be clearly understood by us ; 
some there may be who never will com- 
prehend it The situation of that man, 
who, from long habit, reads with facility 
and quickness, is likewise far removed 
from that of the beginner, who having 
little practice, can only read slowly and 
with difBcolty. 

We have judred it necessary to pre- 
mise these few observations, in hopes to 
correct a mistaken Iwit prevalent notion, 
that although a thorough conversance 
with painting is required, ere a person be 
adequate to decide discreetly as to the 
executive parts of a work of art, to dis- 
tinguish the copy fVom the original, or 
the pencils of the different masters: 
every man is intuitively enabled to enjoy 
the effect of the whole, to enter into the 
expression and feeling of the piece, and, 
in short, to judge rightly between a bad 
picture and a good one. Nay, a moment 
IS sufficient for one of these self-dubbed 
critics to pass an irrevocable aenteiice rni 
the most extensive and studied composi- 
tion. 

In treating the subject before us, we 
shall not by a slow and tedious process at- 
tempt to conduct the student of painting 
through the long and rugged path, by 
which alone even a moderate degree oi 
excellence may be attained; this would 
be like commencing a treatise on rheto- 
ric with the miputiae of orthography and 
grammar. We shall rather, by a short in- 
quiry into the fundamental principles of 
the art, and a reference to the example 
of the greatest masters, draw his atten- 
tion to the proper application of that me- 
chanical skill of which we supoose him 
already possessed. 

Invention, composition, design, expres- 
sion, chiara obscura, and colouring, maj 
perhaps not improperly be termed the 
great component parts of painting, un- 
less indeed it he insisted that invention 
is rather the parent and director of the 
others to the proper objects of their at- 
tainment. 

We have defined punting to be a mode 
of communicating ideas to the mind, by 
means of a representation of the visible 
parts of nature ; and we have adopted 
this mode of expression, because the art 
can hardly be said to be confined to the 
mere representation of visible objects. 
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since, by delinetiiflg outward demonstra- 
tions, it is enabled to convey the ideas of 
internal aflections and mental actions. It 
will necessarily follow that those subjects 
are the most immediately within the pro- 
vince of our art, whose essential qualities 
are as it were contained in the visible 
parts of things, or roost capable of being 
expressed by objects of sight; and this, 
though a truism, we have thought it ne- 
cessary to state, as expenence every day 
shews, that it is not sufficiently attended 
to. By the essential qualities of a subject, 
we must be understood to mean those 
which give it its interest 

The only means by which the paint, 
er can communicate his ideas to the 
spectator, or, in other words, tell his 
story, are combinations of figures and 
other visible objects, the representation 
of gesture, and the expression of counte- 
nance. 

As the powers of writing, in the way 
of narrative, are such as to enable it to 
convey to the reader a just idea of a suc- 
cession of transactions or events; where- 
as it cannot by the most laboured de- 
scription give us any other than a con- 
fttsetl or erroneous notion of the situation 
of a building, the windings of a river, the 
forms of a mountain, or the beauty and 
expression of a countenance ; so painting, 
hiasmuch as it is incompetent to relate 
the conspiracy, or record the oration, is 
proportionabl^ rich in its means of de- 
scription. As description is the most 
arduous task of language, so narration is 
the great difficulty of painting; a difficulty 
however not always insurmountable to 
the artist, who, to a competent know- 
ledge and practice in the several compo- 
nent parts of his art, adds that of judg- 
ment in the choice of his subject, as will 
presently appear. 

In a picture, the artist must necessari- 
ly choose one point of time for his repre- 
sentation ; but the usual doctrine, that a 
picture can absolutely express no more 
than this one moment of the story, re- 
<iuires some illustration, as otherwise the 
inconsiderate might naturally be led to 
underrate the powera of communication 
given to our art. The truth we believe 
is, that though a picture must represent 
one moment of time only, yet in that 
representation, the memorial, as it were, 
of past moments may be recorded, and 
the idea of future ones clearly anticipat- 
ed ; and though this doctrine may, upon 
imt sight, appear opposed to generally 
established opinion, a little reflection 
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will, we are assured, convince any one of 
its truth. 

It will require veiy little argument to 
shew, that many of the bodily actions d 
men do indicate, and, under particular 
circumstances, demonstrate certain other 
actions to have taken place previously i 
which is certainly expressing the past in 
the present ; nor will it be more difficult 
to find instances of a present action de- 
noting some future one ; that is, express- 
ing the future in the present A figure 
walking, or running, denotes a past, a 
present, and a future action. The sword 
of the soldier drawn and lifted up over the 
neck of the beautiful St Catharine, de- 
notes a future act or event ; that of her 
head being severed from her body; the 
hardened executioner forcing his sword 
into the scabbard, after having performed 
his office, as clearly shews what has gone 
before. 

Two things should concur to render a 
story eminently eligible for painting. 
Firat, the incident or act to be represent- 
ed should be of an unequivocal nature ; 
such as, when represent^, can leave no 
doubt on the mind of the observer as to 
its meaning; and secondly, either the 
cause of the act, or its probable conse- 
quence, or result, should be such as is 
capable of being expressed by objects in 
the picture ; but when both the cause or 
the end proposed in the act represented, 
and the consequence of that act, can be 
made evident to us in a picture, such a 
picture is a narration, becomes truly a 
dumb poesy, and creates a most lively 
interest in our minds, possessing, as it 
does, those properties which, as Aristotle 
observes, are necessary to the perfection 
of a drama: a beginning, a middle, and 
an end. 

When we behold a representation of 
the Corinthian maid tracing the shadow 
of her favoured youth on the wall, love, 
the cause of the action, is rendered ap- 
parent by the endearments attending it ; 
the consequence, which we are told was 
the invention of painting, is not evident 
to one uninformed of the tradition. Not 
so in Mr. Fuseli's pathetic composition of 
Paolo and f rancesca, from Dante. Here 
we are at a loss as to no one of these parti* 
culars, the picture in every respect ex- 
plaining itself with as much force, and as 
unequivocally, as the poem. Love urges 
the stolen kiss and guilty dalliance, and 
the consequence is as evidently the de- 
struction of the lovera by the avenging 
and uplifted hand of the insulted hus- 
band. 

N 
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Invention, in- painting, consists prin- 
cipally in three things : first, the choice 
Of a subject properly vithin the scope of 
the art ; secondly, the seizure of the most 
striking and energetic moment of time 
Ibr representation ; and lastly, the disco- 
very and selection of such objects, and 
such probable incidental circumstances, 
as, combined together, may best tend to 
develope the story, or augment the in- 
terest of the piece. The cartoons of 
Raffaele, at Hampton Court, furnish us 
%ith an example of genius and sagacity 
in this part of the art, too much to our 
present purpose to be omitted. We 
shall describe it in the words of Mr. 
Webbe. " When the inhabitants of 
Lystra are about to oflfer sacrifice to Paul 
and Barnabas, it was necessary to let us 
into the cause of all the motion and hur- 
ty before us; accordingly, the cripple, 
whom liiey bad miraculously healed, ap- 
pears in the crowd ; obserre the means 
which the painter has used to distinguish 
this object, and of course to open the 
subject of his piece. His crutches, now 
useless, are thrown to the ground; his 
attitude is that of one accustomed to such 
a support, and still doubtful of his 
limbs ; the eagerness, the impetuosity, 
with which he solicits his benenctors to 
accept the honours destined for them, 
point out his (gratitude, and the occasion 
of it: during the time that he is thus 
busied, an elderly citizen, of some conse- 
quence, by his appearance, draws near, 
and lifting up the corner of his vest, sur- 
veys with astonishment the limb newly 
restored; whilst a man of middle age, 
and a youth, looking over the shoulder 
of the cripple, are intent on the same ob- 
ject. The wit of man could not devise 
means more certain of the end proposed ; 
such a chain of circumstances is equal to 
a narration ; and I cannot but think, that 
the whole would have been an example 
of invention and conduct, even in the 
happiest age of antiquity." The works 
of the first restorers of painting may be 
fikewise studied with great profit, so hr 
as relates to invention, composition, and 
expression. In the executive parts of 
the art thev seldom approach even me- 
diocrity: less able therefore to gratify 
the eye, the artist applied himself exclu- 
sively to interest the mind of the specta- 
tor. Amongst the frescoes of Giotto, in 
the church of St. Francis, at Assist, is one, 
which, from the ingenuity of its invention, 
seems particularly to claim a place here. 
The subject is that of a wounded man, 
who, given over by his physician, is mira- 



culously healed in a vision hj St. francis . 
The chief group of the picture repre- 
sents the sick man, who, extended on his 
bed, is looking up with a stedfast counte- 
nance at the saint, who is laying his 
hand upon the wound. Two angels ac- 
company St. Francis, one of whom holds 
a box of ointment. In another part of 
the picture the physician is represented 
about to go out of the room door, fol- 
lowed by a woman, evidently a sister or 
near relative of the wounded man, who, 
with a taper in her hand, has been con- 
ducting nim to the bed-side. She ia 
earnestly attentive to what the physician 
is saying to the father, who has been 
waiting for them at the outside of the 
door, and who shews by his gestures, 
which the tean of the young woman cor- 
roborate, that no hopes are given of his 
son's recovery. 

In the two pictures last mentioned, the 
different toires admitted were essential 
to the perfect explanation of the story. 
Sometimes, however, a group, or figure, 
which, although not necessary, shall ne- 
vertheless appear naturally, as it were, to 
grow out of the subject, may be introduc- 
ed with great augmentation of the expres- 
sion and effect of the piece. Such waa 
the pathetic episode of Aristides, so re- 
peatedly imitated in modem times by 
Poussin, and other paintenu A town 
taken by storm was the subject of this 
picture, in one part of whidi an infimt 
was introduced creeping to the breast of 
its mother, who, though expiring from 
her wounds, yet expressed the strongest 
apprehension and fear, lest, the course of 
her milk being stopped, the child should 
suck her blood. 

The judicious disposal of the materials 
furnished by the imagination, or inven- 
tion, in such a manner as best to contri- 
bute to the beauty, the expression, and 
the effect of the picture, constitutes what 
is termed composition in painting. And 
here we must observe, that the diflerent 
parts of the art, before mentioned, are so- 
intimately connected with, and so depen- 
dent on each other, that the sepsrate dis- 
cussion of them must ever be attended 
With great difficulty, and necessarily oc- 
casion a frequent recurrence to similar 
arguments and principles. Composition 
is more especially inseparable from the 
rest, as not only the necessary expres- 
sion of the subject and the forms and dis- 
tribution of the group.s but likenise the 
consequent lights and shades resulting 
from such forms and distribution, the 
contrast and variety of the characters. 
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mad cTen the principal miises of colour, 
all, in ft certain degree, come under the 
Gonaidention of the artiat, even when 
makinij^ his first sketch. 

It were in ?ain to prescribe any other 
general rule for the distribution of the 
fibres in a picture, except such as is dic- 
tated by the peculiar circumstances and 
character of the storv to be represented. 
Much has been said of the pyramidical 
group, the serpentine line, the artificial 
contrast, and, upon doctrines like these, 
LAnfranco, Cortona, Giordano, Maratti, 
and many others, their predecessors, as 
well as followers, formea a style better 
calculated to amuse the eye than to satis. 
fy the judgment: an inordinate but ill 
directed thirst of variety is the basis of 
this artificial system ; contrast is succeed- 
ed by contrast, opposition by opposition ; 
but as this principle pervades all their 
works, the result is no variety at all, and 
their conduct may be compared to that of 
the voluptuanr, who, grasping at every 
enjoyment which presents itself, acquires 
satiety instead of pleasure. Bach subject, 
however different its character, is com- 
posed in a manner so similar to the otlier, 
that the spectator may view a gallery of 
such pictures, seldom discovering the 
subjects they are intended to represent, 
and without being afterwards enabled to 
call to mind one prominent feature distin- 
guishing the one from the other. 

If R^aele can be said to have regulat- 
ed his compositions by any particular rule 
or maxim, it was that of making each as 
unlike the other as possible, consistent 
with propriety of expression. Thus, in 
the cartoon or Christ giving the keys to 
Peter, the Apostles, all crowding toge- 
ther to be witnesses of the action, oc- 
cupy the principal part of the picture, 
and form a group in profile, the Saviour, 
although in the comer of the picture, be- 
in^ nevertheless rendered evidently the 
|)nncipal figure, by the insulated situa- 
tion given to him, as well as by the ac- 
tions of the Apostles^ who all press for- 
ward towards him, as to the centre of at- 
traction. This cartoon is finely contrast- 
ed b^ the magnificent composition repre- 
senting the death of Ananias, where the 
Apostles form a group in the centre, and 
are all seen in frcfit That of Peter and 
John healing the cripple at the beautiful 
sate of the temple is again strikingly dif- 
ferent from either of its companions, Raf- 
laele having there, with a boldness, of 
which any but a sublime genius would 
have been incapable, interaected his com- 



position bv the eolumna of the portico. 
But though divided, it is true, into sepa- 
rate and alnuMt equal parts, neither the 
unity of action, nor the expression of the 
picture, is impaired, whilst the effect pro- 
duced is at once novel and beautiful. 

In the process of painting, design may 
properly be said to follow next after com- 
position ; for although this part of the ut 
IS, in a certain degree, requisite, even in 
making the first rough sketch, it is not 
until afterwards that the artist exerts his 
utmost powers to give that exact propor- 
tion, that beauty of contour, and that 
grace and dignity of action and deports 
ment to his figures, which constitute the 
perfection of design : that which was first 
onlv hinted at is now to be defined : a few 
rude and careless lines were sufficient in 
the sketch to indicate the general atti- 
tude and expression of the figure ; now 
the utmost precision is required, not only 
in the outline of tlie naked parts, but even 
in the delineation of the most complicat- 
ed windings of a lock of hair,orthe intri- 
cate folds of a drapery. A very high de- 
free of excellence in design, is perhaps 
justly considered the greatest difficukir 
of paintine. Many of the works of Ba£> 
faele, and his school, leave nothing to be 
desired on the score of composition and 
expression. Colouring was carried to its 
hi^est pitch by Gioi^one and Titian ; 
chiaro-scuro by Coreggio, Rubens, Rem- 
brant, and othera of the Dutch school ; 
but any thing approaching to perfection 
of design, if we except some of the 
figures of the great Michael Angelo, ia 
rarely to be witnessed in the productions 
of modem art. The noble works of Gre- 
cian sculpture still remaining, sufficiently 
declare the decided superiority of the 
ancients in this particukr; a superiority 
indeed which the most enlightened judgea 
have never ventured to dispute. 

The light clothing of the Grecian youtli, 
which only half concealed the forms it co- 
vered, whilst it allowed full scope to the 
action and growth of the limba; their ce- 
remonies, their athletic games and dances, 
frequently peHbrmed naked ; the great 
respect in which the arts of design were 
held amount them, insomuch that the 
most beautiful of both sexes aspired ta 
become the models of the painter or the 
sculptor i all these advantages, indepen- 
*dently perhaps of some othera which 
might be named, the artists of antiquity 
exclusively enjoyed, and we cannot there 
fore be surprised that tlieir minds were 
better stored with the ideas of fine form,. 
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•nd that they were better enabled to dis- 
criminate between the different degrees^ 
of beauty, and the varieties of character 
in the human frame, than is the lot of mo- 
dem artists, unaided as they are by such 
opportunities of study. 

The most perfect knowledge of form, 
however, only constitutes a part of that 
branch of painting which we term design : 
the art of fore-shortening, by which a 
limb, or a figure, although only occupy- 
ing a diminished space on the canvass, is 
rendered, in appearance, of its full length 
and magnitude, is an equally indispensable 
object of the artist's attainment. The 
sculptor, when he has chiselled or mo- 
delled the form of his figure or group, 
with its just proportions, has completed 
his work, which is rather the simple tran- 
script than the imitation of the imag^e 
previouslyformedinhismind; his art is 
undisguised and without illusion ; it pre- 
sents as well to our touch as to our sight, 
the bodies and shapes of things, without 
the colour. The distinguishing preroga- 
tive of painting, on the other hand, and 
that from which arises its decided advan- 
tage over every other artificial mode of 
representation, is its power to give upon 
a limited plane the appearance of bound- 
less space. An insight to the science of per- 
spective, and the doctrines of lights and 
shadows, is indispensable, ere the student 
can hope to acquire the art of fore-short- . 
ening his fis;ures with correctness; an 
art in which the great Michael Angelo has 
evinced such consummate skill in his fres- 
coes in the Sestine Chapel at Rome, that 
they can never be sufficiently contem- 
plated. The works of Coreggio, andjin 
particular his two cupolas at Parma, may 
likewise be studied with advantage, and 
sufficiently prove, that even the boldest 
fore-shortenings may on many occasions 
be resorted to, without detriment to the 
beauty, the grace, or expression of the fi- 
gures. In the execution of these, and 
most of his chief works, however, he was 
greatly assisted by his friend Antonio Be- 
garelh, a celebrated Modenese sculptor, 
-who modelled for him in clay all tlie fi- 
gures, so that Coreggio, by placing and 
grouping them together as they were to 
be represented, was enabled to delineate, 
with the greatest correctness, every fore- 
shortening, and at the same time to ac- 
quire a truth and boldness of light and 
shade unattainable by other means. And 
here it may be well to observe, that the 
trouble of preparing such models in the 
first instance, is amply repaid by the 
great facility, or rather certainty, which 



it gives the artist in tlie exectrtion of his 
work. Moreover, the painter, having bis 
modelled figures before him, and being 
enabled, by varying the situation of his 
eye, to view them in every direction, will 
frequently discover beautiful combina- 
tions which he never dreamed of, at the 
same time that he is rendered less liable 
to the error of too often repeating the 
same view of a figure, or the same action, 
and is taught to avoid a common-place 
mode of composition. 

We have styled expression one of the 
component parts of painting, although, as 
it is wholly the result of the powers 
which the artist possesses of embodying 
his feelings by means of lines, lights 
and shades, and colours, it cannot tnily 
be said to have a separate existence. But 
be this as it may, a thorough knowledge 
of the passions, and the power of repre- 
senting justly their various effects on 
the actions and countenances of men, re- 
quires the most consummate skill of the 
painter. The more violent emotions of 
the soul, having naturally an instantane- 
ous effect on the action, as well as on the 
countenance of the person affected, can 
be, with the greater facility, effectually 
and unequivocally expressed in painting. 
To delineate the nicer discriminations of 
gentle affections, of thought, sentiment^ 
and character, is a far more arduous task, 
and indeed not always crowned with suc- 
cess, even in the attempts of tlie gpreatest 
masters ; this alone would be sufficient to 
convince us that subjects admitting of ac- 
tion, and strong decided expression, are 
more especially within the province of 
our art. The proper expression of the 
subject is, as we have before stated, the 
end proposed by the artist, even in the 
invention and composition of his piece. 
In the style of design, in the chiaro- 
scuro and colouring of the picture, the 
same object sliould be stedfastly kept in 
view. 

Clair obseure, or chiaro-scuro, is the 
art of distributing the lights and darks in 
a picture, in such a manner as to give at 
once proper relief to the figures, the best 
effect to the whole composition, and th» 
greatest delight to the eye. We have 
said the lights and dark in a picture, be- 
cause the word chairo-scuro, properly 
speaking, denotes not only light and 
shade, but light and dark, of what kind 
soever, and in this sense it is neariy al- 
lied to colouring, if not indeed insepara- 
ble from it. A thorough conception and 
knowledge of the chiaro-scuro is of the 
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greatest importance to a painter, as it is 
very chiefly by the proper application of 
this branch of the art, that he is enabled 
to make the Tarious objects in his picture 
appear to project or recede, according 
to their relative situations or distances; 
and thus far, indeed, the principles of it 
are necessary to the artist, ere he can 
hope to render his imitation just or intel- 
ligible. But it is required in works of 
fine arty not only that truth should be 
told, or that beauty should be represent- 
ed, but likewise that the one and the 
other should be made appear to every 
possible advantage ; it has, therefore, 
ever t>een the ^ludy of great painters, not 
only to give the due appearance of 
roundness or projection to tne objects in 
their pictures, by proper lights and sha- 
dows; but likewise to unite or con- 
trast the masses of light and dark in 
such a manner, as to give at once the 
most forcible impression to the imagi- 
nation, and the most pleasing effect to 
the eye. 

JLeonardo da Vinci was the first artist 
of modem times who treated the subject 
of chiaro-scuro scientifically; but al- 
though he gave great force and softness 
to his pictures, yet the system which he 
recommended, and ^nerally adopted, of 
relieving the dark side of his figures by 
a light back ground, and the light parts 
by a dark one, prevented that expan^on 
and breadth of effect, which Coreggio 
soon after discovered could only be at^ 
tained by a contrary mode of conduct, 
that of relieving one shadow by ano- 
ther still darker, and of uniting several 
light objects into one great mass. The 
figures, as well as the other objects in 
the pictures of Coreggio, are at all times 
so disposed, as naturally to receive the 
light exactly in those parts where it 
is most wanted, and best suits the ef- 
fect of the whole ; and yet this is done 
so skilfully, tliat neither propriety nor 
grace of action seems in any respect to 
be sacrificed in the astonishing combi- 
nation. 

The principal painters of the Venetian 
sdiool, Giorgione, Titian, Bassan, Tin- 
torit, and Paulo Veronese, were masters 
of effect; but with them this effect is 
more frequently the result of accordance, 
or opposition of the local colours of the 
different objects composing their pic- 
tures, than oif any very studied or skilful 
disposition of the masses of light and sha- 
dow. Rubens, the great genius of the 
Flemish school, united the wide expan- 
sive effect of Coreggio, the richly con- 



trasted tints of the Venetians, and the 
force of Caravaggio, and has only left us 
to reg^ret that his magnificent and bold 
inventions were not designed with the 
purity of Kaffaele, or the correctness of 
Buonaroti. From the scanty introduc- 
tion of light in the works of Rembrant, 
we might be led to suppose that this sur- 
prising artist considered the illumined 
parts of his pictures as ^^ms, acquiring 
increased lustre from their rarity ; whilst 
tlie striking effects he has thereby pro- 
duced happily teach us, how vain the 
attempt to limit or restrain by rules the 
workings of genius in the human mind. 
From an attentive study of the works of 
these great masters, the student will de- 
rive the true principles of chiaro-scuro, 
and be the better qualified to seize and 
avail himself of those transient, but beau- 
tiful effects, which nature, ^e great mas- 
ter of all, every day presents to his eyes. 
It remains for us to say a few woi-ds' on 
colouring. 

Colouring is the art of giving to every 
object in a picture its true and proper 
hue, as it appears under all the various 
circumstances or combinations of light, 
middletint, and shadow ; and of so blend- 
ing and contrasting the colours, as to 
make each appear with the greatest ad- 
vantage and beauty, at the same time that 
it contributes to the richness, the brillian- 
cy, and the harmony of the whole. 
** Should the most able master in design," 
says Mr. Webbe, ** attempt, by that alone, 
a rose, or (p«pe, we should have but a 
faint and imperfect image ; let him add 
to each its proper colours, we no longer 
doubt, we smell the rose, we touch the 
grape." 

Colouring, like chiaro-scuro, (and the 
same observation applies to the other 
parts of the art) may be divided into two 
kinds; that which is necessary for ren- 
dering the imitation just and intelligible, 
and that which is expedient or orna- 
mental, as contributing to render the 
work more impressive to the imagina- 
tion, and more Harmonious and delightful 
to the eye. In the first kind truth in 
the local tints is alone required ; the se- 
cond demands choice in their selection 
and distribution. 

The Bellini's, of Venice, towards the 
close of the fifteenth centunr, first bejj^ 
to discover the beautiful effects resulting 
from a skilful combination, or opposition, 
of colours, at the same time that they at- 
tained a richness and truth in their local 
tints, far exceeding any thing hitherto 
practised. In both these quauties, how- 
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ever, they were soon far lurpasied by 
their scholars, Giorgione da Castel Fran- 
CO, and Titian, who, superadding to the 
most astonishing richness of colour the 
powerful light and shade of da Vinci, 
produced works, which, in their way, 
have baffled all future attempts at im- 
provement. The tone of colour of their 
pictures is not that of nature in her 
e very-day garb ; it is in some respects 
ideal, like Uie chiaro-scuro of Coreggio 
And Rubens, or the design of Michael 
Angelo ; that which may be supposed, 
but which is seldom found in nature : the 
depth and meHowness of their tints seem 
the effect of a tranquil, but vigorous 
lieht, shining through the heated atmos- 
phere oi a summer's evening. And here 
It may not be foreign to our purpose 
to observe, that there seems to be no- 
thing in the colouring of Titian and 
Giorgione incompatible with the g^atest 
purity of design, sublimity of concep- 
tion, or propriety of expression j where- 
as the splendid extravagances, the bra- 
caded aiuRs, the gaudy trappings of the 
greater part of the more modern Vene- 
tians, although they were perhaps all 
masters of the theory of colours, are 
wholly inconsistent with genuine expres- 
sion and true mndeur: in short, the 
sober senatorial dignity of Titian was 
soon changed for show, for glitter, and 
for ornament; invention, composition, 
design, and expression, were all made 
subservient to the inordinate desire of 
effect of colour. 

The 8lu)rt limits of this article will not 
permit us to mention the numerous artists 
who have excelled in chiaro-scuro and 
colouring. These parts of the art, being 
more especially calculated to give plea- 
sure to the sight, have been more gene- 
i-ally and more successfully practised, 
than the arduous and less flattering task 
of rational and expressive composition, 
and correct design. 

In the present enquiry it has been our 
chief aim to enforce such arguments as 
are calculated to draw the attention of 
the reader to the legitimate end of the 
art : that whilst the eye is charmed with 
beautiful forms, the magic of chiaro- 
scuro, and the richness and harmony of 
colours, tlie due expression of the sub- 
'^ect of a piece may be attained, it were 
oily to deny : this union, indeed, consti- 
tutes the perfection of painting, which 
should convey, like fine writing, truths to 
the mind in language at once the most 
forcible and beautiful ; but an attempt to 
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point out tlie means, by which thisdefight 
may be conveyed to the sight, would ne- 
cessarily require a minute investi^tion of 
all the different modes which it is in the 
power of the painter to adopt in the exe- 
cutive departments of his art ; and con- 
sequently lead us, with perhaps, after all, 
little prospect of success, far beyond the 
limits we are obliged to prescribe to our- 
selves. 

Simplicity with variety, inequality of 
parts, with union in the whole, are, per- 
haps, the basis of all those efiects in 
painting which give pleasure to the sight. 
As in a composition one group, or one 
figure, should strike the eye with supe- 
riority over the secondary groups, or other 
objects in the picture ; so there should be 
in a picture one principal mass of light, 
whicn, however connected with others, 
should still predominate ; and for tlie 
same reason no two colours should have 
equal sway in the same picture ; as we 
are at liberty to give the chief group or 
figtire of the composition that situation 
which we judge most appropriate; so 
there is no rule by which we are obliged 
to place the principal light in any one 
given part of the picture. In clair-ob- 
scure, an inequality of parts, a subordina- 
tion of several small masses to one large 
one, never fails to produce richness and 
beauty of effect ; and thus, in composi« 
tion, a similar richness and beauty are the 
result of an opposition of several small 
bodies or parts, to one large and simple ; 
and in the same manner, from an arrange- 
ment of several small masses of colour 
in the vicinity of one large mass, the lat- 
ter seems enriched, and to acquire addi- 
tional consequence and beauty. 

As by the addition of smaller masses of 
light, connected with the principal mass, 
that mass acauires at once greater 
breadth and influence, so the unity of ac- 
tion in a composition is in many cases 
powerfully augmented by a repetition of 
nearly the same action in two or three of 
the accessorial figures arran^^ed together, 
one nevertheless being principal : this 
was the frequent custom of Raffaele, has 
its foundation in nature, where similar 
sentiments most frecfuently excite similar 
outward demonstrations, and never fiuls, if 
judiciously ihanaged, to produce its effect. 

The doctrine of contrasts is equally ap. 
plicable to composition, to clair-obscure, 
and to colouring. As in composition the 
too frequent contrast of lines, or of back 
to front figures, is destructive of simplici* 
ty and force of expression ; so the iuordi- 
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nate and frequent introduction of strong 
oppositions of lights and shadows, or of 
colours, produces a spotty and confused 
appearance, wholly subversive of breadth, 
and gfrandeur of effect; the moderate and 
judicious use of contrasts is of the great- 
est use i it gives a zest to the picture, and 
is like the discord in music, which sheds 
additional sweetness on the full harmony 
which succeeds it. 

PAIR, in anatomy, an assemblage or 
conjugation of two nerves, which have 
their origin together in the brain, or 
spinal marrow, and thence distributed in- 
to the several parts of the body, the one 
on one side, and the other on the 
other. 

PALR£, in botany, thin, membrana- 
ceous chaffy plates, springing out of a 
common receptacle, and intended as 
lines of partition between the small par- 
tial florets of compound and aggregate 
flowers. 

PALAMEDEA, the acreetmerf in natural 
history, a genus of birds of the order 
Grallz. Generic character: bill conjcy 
the upper mandible hooked; nostrils 
oval ; toes divided nearly to their origin, 
with a small membrane between the bot- 
toms of each. There are two species. 
The homed screamer is about as large as 
a common turkey, and has on the crown 
of its head a slight horn, rising perpen- 
dicularly about three inches in length. 
It feeds on herbs and seeds, and some 
add, on reptiles. It is fouud in Guiana, 
and other neighbouring territories of 
South America, principally in the low and 
marshy grounds. These birds are never 
observed but in pairs, and so faithful, 
tender, and constant is their attachment, 
that the death of one is generally attended 
with a degree of distress and grief which 
destrojTs the other. They are eaten by the 
natives while young; but their flesh is 
very darkly coloured, though not ill tast- 
ed. The crested screamer inhabits Brazil, 
and is about as large as a heron, and feeds 
on the same substances as that bird. It is 
esteemed good for the table. 

PALATE, in anatomy, the flesh that 
composes the roof, or the upper and inner 
partof the mouth. See Akatomt. 

PALAVIA, in botany, so named in ho- 
nour of Don Antonio Patau, an eminent 
botanist, a genus of the Montidelphia 
Polyandria class and order. Natural or- 
der of Columniferz. Malvacese, Jussieu. 
Essential character : calyx half, five-cleft t 
style many-clef^ ; capsule many-celled ; 
cells in a ball on the raised central re- 
ceptacle. There are two species : viz. 



P. malvifblia, and P. moschata: these 
are both annuals, and natives of Lima in 
Peru, where they were discovered by 
Dombey. 

PALE, a little pointed stake or piece 
of wood, used in making inclosures, sepa- 
rations. Sec. The pale was an instrument 
of punishment, and execution, among the 
ancient Romans, and still continues so 
among the Turks. Hence empaling, the 
passing a sharp pale up the rundiunent 
through the body. 

Palc, in heraldry, one of the honour- 
able ordinaries of an escutcheon ; being 
the representation of a pale or stake 
placed upright, and comprehending the 
whole height of the coat from the top of 
the chief to the point. When the pale 
is single, it is to contain one-third of the 
breadth of the shiekl. When there are 
several, more ijroperiy called pallets, 
they are proportioned so as that two take 
up two-fifths of the shield, and three 
take up three-sevenths; and in those 
cases the number of pieces are specified, 
as well as that of those they are charged 
withal, &c. Pales are borne various ways, 
as wavy, indented, ing^iled, inverted, 
&c. There also comcted and flaming 
pales, which are pointed, sometimes 
waved, &c. 

PALISADE, or Paltbado, in fortifi- 
cation, an enclosure of stakes or piles 
driven into the ground, each six or seven 
inches square, and eight feet long, three 
whereof arc hidden under ground. Pali- 
sadoes are generally used to fortify the 
avenues of open forts, gorges, halfmoons, 
the bottoms of ditches, the parapets of 
covert ways, and in general all posts liable 
to surprise, and to which the access is 
easy. Palisadoes are usually planted per- 
pendicularly, though some make an angle 
inclining towards the ground next Uie 
enemy, that the ropes cast over to tear 
them up may slip. 

Palibadk, in gardening, denotes a 
sort of ornament, being a row of trees 
which bear branches and leaves from the 
bottom, cut and spread in manner of a 
wall along the side of an alley, or the like, 
so as to appear like a wall covered with 
leaves. 

PALISSE, in heraldry, a bearing like 
a range of palisades before a fortification, 
represented on a fessc, rising up a consi- 
derable height, and pointed a-top, with 
the field appearing between them. 

PALLADIUM, in chemistry, a metal 
discovered b^- Dr. WoUaston in the native 
platina : it is of a greyish colour, and, 
when polished, of consiUerablc lustre : it 
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18 Tciy ductile and rerj malleable; so 
that by the flatting mill it can be reduced 
into thin slips, which are flexible, but not 
very elastic. Its fracture ia fibrous, and in 
diverging strix, shewing a kind of crys- 
talline arrangement. In nardness it is su- 
perior to wrought iron. Its specific 
gravity varies according to its perfect 
fusion, and as it is more or less porous, 
from hammering or flatting, from 10.9 
to 11.8. It is a less perfect conductor 
of caloric than the other metals, and is 
also less expansible. When exposed to 
a strong heat, its surface tarnishes a 
little, and becomes blue, but by increas- 
ing the heat it again becomes bright. 
By a very great heat it is fused. It is 
not oxided by heat; its oxides formed 
by the action of acids are reduced by 
means of a high temperature. It is acted 
upon by a number of the acids; and 
the solutions formed bv them may be 
decomposed by the alkalies and earths ; 
precipitates beina^ thrown down, which 
are generally of a beautiful orange 
colour. The alkalies act likewise on 
palladium even in the metallic state: 
the action is promoted by the contact of 
the atmospheric air. All the meUls, 
except gold, silver, and platina, preci- 
piute palladium from its solution in the 
metallic state. Palladium combines rea- 
dJly with sulphur, but not with charcoal. 
It may be alloyed with a number of the 
metals. A full account of the discovery of 
palladium, with the controversy to which 
It gave rise, will be found in the Philoso- 
phical Transactions for the years 1802. 
1803, 1804, 1805. 

PALLASIA, in botany, so named in ho- 
nour of Peter Simon Pallas, M. D. a ge- 
nus of the Syngenesia Polygamia Frus- 
tranea class nnd order. Natural order of 
Compositx Oppositifoliz. Cor>'mbiferae, 
Jussieu. Essential character : receptacle, 
chaffy; down none; seeds vertical, flat, 
margin ciliated ; calyx, imbricate. There 
is but one species, vU, P. halimifolia, a 
native of Lima, in Peru. 

PALLET, among painters, a little oval 
table, or piece of wood or ivory, very 
thin and smooth ; on and round which 
the painters place the several colours 
they have occasion for, to be ready for 
the pencil. The middle serves to mix 
the colours on, and to make the tints re- 
quired in the work. It has no handle, but 
instead thereof, a hole at one end, to put 
the thumb through to hold it. 

Palibt, among potters, crucible mak- 
ers, &c. a wooden instrument, almost the 
only one they use, for forming, heating, 
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and rounding their works : they have se- 
veral kinds; the largest are oval, with a 
handle ; others are round, or hollowed 
triangularly: others, in fine, are in man- 
ner of large knives, serving to cut off 
whatever is superfluous on the moulds of 
their work. 

Pallet, in gilding, an instroroent made 
of a squirrel's tail, to take up the golden 
leaves from the pillow, and to apply and 
extend them on the matter to be giH. 
See GiLDiHG. 

Pallst, in heraldry, is nothing but a 
small pale, conaisting of one half of it in 
breadth, and therefore there are some- 
times several of them upon one shield. 

Pallit is also a part belonging to the 
balance of a watch or movement. See 
Watch. 

Pallet, in ship-building, is a room 
within the hold, closely parted from it, in 
which, by laying some pigs of lead, &c. 
a ship may be sufficiently ballasted, with- 
out losing room in the hold, which, there- 
fore will serve for the stowing the more 
goods. 

PALLIUM, or Pall, an archiepiscopal 
vestment of white woollen clotli, about 
the breadth of a border, made round, and 
thrown o%-er the shoulders. Upon this 
border there are two others of the same 
matter and form, one of which falls down 
upon the breast, and the other upon the 
back, each having a red cross upon it ; 
several crosses of the same colour being 
likewise upon the upper part of it about 
the shoulders. The pall was part of the 
imperial habit, and originally granted by 
the emperors to patriarchs ; but at pre- 
sent it is given by the pope as a mark of 
the apostolic power, without which nei- 
ther the function nor title of archbishop 
can be assumed by the bishops of his com- 
munion. 

PALM, an ancient measure, taken from 
the extent of the hand. The Roman pahn 
was of two kinds : the great one waa 
equal to about 8^ inches English : the 
small one to about ^three inches. The 
modern pahn differs in diffierent coun- 
tries: 

In. Lbm, 

At Rome itis 8 3J 

At Genoa 99 

In France the same. 

The English palm ... 3 
PALMjE, in botany, paimt. Under 
this name Linnxus has arranged several 
genera, which he has placed apart in an 
appendix to tlie work. The same plants 
constitute one of the seven fiimilies or 
tribes, into which all vegetables are dis- 



Digitized by VjOOQ IC 



PAL 



PAN 



tfibuted by Linnxcis in his "Philosopbia 
Botanica." They are defined to be 
plants with simple stems, which, at their 
summit, bear leaves resembling those of 
the ferns, being a composition of a leaf 
and a branch ; and whose flowers and 
Iriiit are produced on that particular re- 
ceptacle, or seat, called a spadix, pro- 
tnided from a common calyx in form of a 
sheath or scabbard, termed by Linnxus 
•* spatha.** 

Palmjr, is likewise the name of the 
first order of Linn xus's *• Fragments of a 
Natural Method,'* consisting of the fol- 
lowing genera ; the three last of which, 
although not ranged with the palms in 
the appendix to his ** Artificial System," 
are placed with them, on account of their 
alleged conformity in point of habit, in 
his •* Natural Method." The plants of 
this order are perennial, and mostly of 
the shrub and tree kind. The stem is in 
height from two to a hundred feet, and 
upwards. The roots form a mass of fi- 
bres, which are commonly simple, that 
is, without any ramifications. In frog's- 
bit the roots are terminated by a small 
cup, of a conic form, which covers them 
fike an extinguisher, as in duck's-meat. 
The stem is generally simple, cylindrical, 
and composed of strong longitudinal fi- 
bres ; the leaves, which are a composi- 
tion of a leaf and a branch, termed by 
Linnxus frondes, are of different forms, 
being sometimes shaped like an umbrella 
or fan, sometimes single or double-veins'. 
ed; the small or partial leaves, whicK 
are often three feet m length, beinp rang- 
ed alternately ; the branches, or principal 
leaves, are six, eight, ten, and twelve 
feet long, the leng^ varying according 
to the age and size of the plant ; the flow- 
era are mal^ and female upon the same 
or different roots, except m the water- 
soldier, which bears hermaphrodite flow- 
ers only; and the palmetto, in which the 
flowers are hermaphrodite and'maleupoh 
distinct roots. In vallisneria and frog's- 
bit, too, the flowers are not so properly 
maJe and female upon different roots, as 
barren hermaphrodites ; a small seed-bud 
being discovered in those called the 
male flowers, and the remains of stamina 
in the female. Abortive flowers of the 
same kind are frequently observed in val- 
fisneria upon the same root. The com- 
mon calyx in this order is that sort term- 
ed a spatha, or sheath, and has either one 
▼alve or opening, as in date-tree and co- 
coa-nut i or two, as in fifiufel-nut, and wild 
Malabar-palm. The spadlx, or head of 
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flowers protruded from the sheath, is ge- 
nerally branched. Each flower is com- 
monly furnished with a perianthium, or 
{iroper flower-cup, consisting of three 
eaves or divisions, that are small and 
permanent: the petals are three in num- 
ber, of a substance like leather, and per- 
manent like the leaves of the calyx. The 
flowers of zamia have no petals ; the sta- 
mina are in number from two to twenty, 
and upwards, and cohere slightly at the 
base. In frog's-bit they appear like a pil- 
lar in the centre of the flower; the seed- 
buds are from one to three in number, 
placed in the middle of the flower, and 
support a like number of styles, which 
are very short. In frog's-bit, vallisneria, 
and water-soldier, the seed-bud is placed 
under the receptacle of the flower; the 
ieed vessel is generally a pulpy fruit of 
the berry or cherry kind, containing one 
cell, filled with fibrous flesb, and covered 
with a skin, which is of a substance like 
leather; the seeds are in number from 
one to three in each pulpy fruit, of a hard 
bony substance, round or oval, and at- 
tached by their base to the bottom of the 
fruit. 

PALMATED, something resembling 
the shape of the band: thus we say pal- 
mated leaves, roots, stones, feet of birds, 
&c. 

PALSY, in medicine, a disease where- 
in the body, or some of its members, lose 
the power of motion, and sometimes their 
sensation of feeling. 

PALY, or Palx, in heraldry, is when 
the shield is divided into four or more 
equal parts, by perpendicular lines falling 
from tiie top to the bottom. Palybendy 
is when the escutcheon is divided by per- 
pendicular lines, which is paly ; and also 
oy diagonals, which is called bendy. See 
Bkhdt. 

PANACEA, among physicians, de- 
notes an universal medicine, or a remedy 
for all diseases. 

PANAX, in botany, a genus of the 
Polygamia Dioecia class and order. Na- 
tural order of Hederacez. Aralix, Jus- 
sieu. Essential character: umbellatex; 
corolla five.petalled; stamina five; her- 
maphrodite, calyx five-toothed, superi- 
or ; styles two j berry two-seeded : 
male, caljrx entire. There are nine spc- 
cies. 

PANACRATIUM, in botany, a genus 
of the Hexandria Monog3mia class and 
order. Natulk^l order of Spathacez. Nar- 
cissi, Jussieu. Essential character: petals 
six ; nectary twelve-cleft ; stamina placed 
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mi the nectaiy. There are ten species. 
This g-enus consists of perennial bulbous- 
rooted plants, from whence proceed long 
narrow leaves, and a strong: uprigtit 
scape, two feet in height, terminated by 
a large spathe, bursting* on one side» dis- 
closing in some of the species many, in 
•tilers only one or two white 6owers of 
great elegiince and fragrance. They are 
chieHv natives of America and the West 
Indies. 

PANCREAS, in anatomy, popularly 
called the sweet.bread. is a large gland, 
of a flattish shape, and fleshy colour, ex- 
tended behind the stomach, and reaching 
from the duodenum transTcrsely towards 
the spleen. See Aicitomt. 

PANCREATIC Ju/ce, a liquid secreted 
by the pancreas, which is found to be 
analogous to saliva, and probably serves 
the same purpose in promoting the di- 
gestion of the food. See Pbtsioloot. 

PANDANUS, in botany, a genus of the 
Dioecia Monandria class and order. Es- 
sential character ; calyx and corolla none : 
male, anther sessile, inserted into the ra- 
mifications of the spadix : female, stigmas 
two ; fruit compotmd There is but one 
species, viz, P. odoratissimus, sweet- 
scented psndanus. It is a native of the 
warmer parts of Asia, where it is much 
Used for hedges ; it grows readily from 
branches ; the tender white leaves of Che 
flowers yield that most delightful fra- 
grance, for which they are so generally 
esteemed. Of all the perfumes it is by 
far the richest and roost powerful ; the 
tower yellow pulpy part .of the drupe is 
sometimes eaten by the natives in times 
of scarcity and famine ; also the tender 
white base of the leaves, either raw or 
boiled. 

PANDECTS, in the civil law, collec- 
tions made by Justinisn*s order, of five 
hundred and thirty-four decisions of the 
Ancient lawyers, on so many questions 
occurring in the civil law ; to which that 
emperor gave the force and authority of 
law, by an epistle prefixed to them. The 
pandects consist or fif^y books, and make 
the first part of the body of the civil law. 

PANIC, denotes an ill-grounded ter- 
ror or fright. The origin of the phrase is 
from Pan, one of the captains of Bacchus, 
who, with a few men, put a numerous 
army to rout, by a noise which his sol- 
diers made in a rocky valley favoured 
with a great number of echoes ; for this 
stratagem making their number appear 
much greater than it really was, the 



enemy quHted a very commodious en* 
campment, and fled. Hence all ill- 
grounded fears have been called panics, 
or panic fears. 

PANICLE, in botany, denotes a soft 
woolly bearrl. on which the seeds oCsoroe 
plants, as millets, reeds. Sic. hang. 

PANICULA, in botany, a mode of 
flowering, in which the fructifications are 
dispersed upon foot-stalks Vkriously sub- 
divided It is a sort of branching or dif- 
fused spike, composed of a number of 
small spikes that are attached along a 
common foot-stalk. The term is exem- 
plified in oats, panic-grass, Sic. 

PANICUM, in botany, pamc-gra-, a 
genus of the Triandria Digynia class and 
order. Natural order of Gramina, Gra^ 
minex, or Grasses Essential character: 
calyx two-valved, the third val\'e veiy 
small There are seventy-nine species. 
For an account of this very numerous ge- 
nus, we refer the reader to Martyn's edi- 
tion of Miller's Botany. 

PANIERS, baskets used in fortifica. 
tion. In military affairs, the term is ex- 
pressive of a man dangerous to society, 
of one who ought to be gfuarded against 
where confidence and discretion are ne- 
cessary. 

PANEU in law, an oblong piece of 
parchment, containing the names of the 
jiirors, annexed to the writ of venire fa- 
citUf and returned by the sherifT to the 
court from whence the process issued* 
From this the jury is often called the 
panel, and are said to be impanelled. 

PANNAGE, or Pawh ask, in law, the 
fruit of trees, as acorns, crabs, mits, mast 
of beech, &c. which the swine feed upott 
in the woods, and which in some places 
the inhabitants take asartghtof comrooiv 

P ANN EL, in joinery, is a tympanuB, 
or square piece of thin wood, sometimet 
carved, framed, or grooved in a larger 
piece, between two upright pieces and 
twt> cross |5teces. 

PANORPA, in natural history, a gena» 
of insects of the order Neuroptera : mouth 
lengthened into a cylindrical homy pro- 
boscis ; feelers four, nearly eaual ; stem- 
mata three ; antenns filiform, longer thaa 
the thorax ; tail of the male aimed witk 
a chelate appendage ; of the female un- 
armed. There are nine species: the most 
familiar is, as its name imports, P. fascia- 
is, an insect very frequently seen im 
meadows during the early part of the 
summer. It is a longish bodied flpr, oC 
moderate size, with four yellowiah wings. 
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tlegantly ntfiented with b1«ck dots and 
bands ; the tail of the mtJe insect* which 
18 generally carried in an upright position, 
18 furnished with a forceps, somewliat in 
the manner of a lobster's claw. P. coa, 
inhabits the Oreek islands { upper wings 
•potted with brown, tower ones extreme** 
fy narrow, and as long again as the upper 
pair, alternately brown and yellowish. It 
» much larger than the eommunis, and is 
distinguished by its beautiful colours. 

PANTOMETER, tlie name of an in- 
itrumeBt used to uke all sorts of angles* 
distances and elevations. 

PAP AVER, in botany, pofipff, a genus 
of the Polyandria Mono^nia chiss and 
order. Natural order of Kboeadeae. Pa. 
paveraceae, Jussieu. Essential character : 
calyx two-leaved ; corolla four-petalled : 
capsule one-celled, opening by holes un- 
der the permanent stigma. There are nine 
•pecies. See Poppt. 

PAPER, sheets of a thin ntatter. made 
of some vegetable substance. The ma- 
terials on which mankindhave, indifferent 
ages, contrived to wnte their sentimc nts 
have been extremely various ; in the ear- 
ly ages they made use of stones, and ta- 
bles of wood, wax, ivory, &c. Paper, 
with regard to the manner of making it, 
and the materials empioyed therein, is 
reducible to several kinds ; as Egyptian 
paper, made Of the rush papvrus ; bark 
paper, made of the innt-r rind of several 
trees ; cotton paper ; incombustible pa- 
per ; and European paper, made of Unen 

Egyptian paper was principally used 
among the ancients; being made of the 
paf/yrus, or biblus, a species of lushi 
which grew on the banks of the Nile i in 
making it into paper, they began with 
lopping off the two extremes of the 
plant, the head and the root; the re- 
Buuning part, which was the stem, they 
cut lengthwise into two nearly equal 
parts, ami from each of these they strip- 
ped the scaly pellicles of which it con- 
sisted. The innermost of these pellicles 
were looked on as the best, and that 
nearest the rind as the worst: they were 
therefore kept apart, and made to con- 
atitute two different sorts of paper. As 
the pellicles were taken off, they extend- 
ed them on a table, laying them over each 
other transversely, so as that tlie fibres 
made right angles; in this state they 
were glued together by the muddy wa-^ 
tors of the Nile ; or, when those were' 
not to be had, with paste made of the 
finest wheat flour, mixed with hot water 
and a sprinkling of vinegar. The pelli- 



cles were next pressed, to get oiit thw 
water, then dried, and lastly flatted and 
smoothed by beaiinp^ them with a mallet; 
this was the Egyptian paper, which was 
sometimes further polished by rubbing it 
with a glass ball, or the like. 

Bark paper was only the inner whitish 
rind, inclosed between the bark and thft 
wood of several trees, as the maple, 
plane, beech, and elm, but especially the 
tilia,or hnden tree, which was that most* 
ly used for this purpose. On this^ strip* 
ped off, flatted, and dried, the ancients 
wrote books, several of which are said 
to be still extant. 

Chinese paper is of various kinds t 
some is made of the rinds or barks of 
trees, especially the mulberry tree and 
elm, but chiefly of the bamboo and cot- 
ton tree. In tact, almost each province 
has its several paper. The preparations 
of paper made of the barks of trees mair 
be instanced in that of the bamboo, which 
is a tree of the cane or reed kind. Tho 
second skin of the bark, which is soft and 
white, is ordinarily made use of for pa- 
per : this is beat in fair water to a pulp, 
which they take up in lai^ mouldi, so 
that some sheets are above twelve feet in 
length : they are completed by dipping 
them, sheet by sheet, in alum water* 
which serves instead of the size among 
us ; and not only hinders the paper from 
imbibing the ink, but makes it look as if 
vamislied over. This paper is white, 
soft, and clo^, without the least rough- 
ness, though it cracks more easily than 
European paper, ia very subject to be 
eaten by the worms, and its thinness 
makes it liable to be soon worn out. 

Cotton paper is a sort of paper which 
has been in use upwards of six himdred 
years. In the grand library at Paris aro 
manuscripts on this paper, which appear 
to be of the tenth century : and from tho 
twelfth century, cotton manuscripts aro 
more frequent than parchment ones. 
Cotton paper is still made in the East 
Indies, by beating cotton rags to a pulp. 

Linen or European paper, appears to 
have been first introduced in England to- 
wards the beginning of the fourteenth 
century, but by whom this valuable com- 
modity was invented is not known. The 
method of making paper of Tmen or 
hempen n^ is as follows : the linen ragt 
being carried to the mill, are first sorted; 
then washed very clean in puncheons^ 
whose sides are grated with strong wires, 
and the bottome \iored full of holes. Af- 
ter this they are fermented, by laying 
them in heaps close covered with sack- 
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ingt till they sweat and rot ; which is 
commonly done in four or five days. 
When duly fennented, they are twisted 
into handfuls, cut small, and thrown into 
OYfd mortars, made of well-seasoned oak, 
about half a jrard deep, with an iron 
plate at bottom, an inch thick, eight 
mches broad, and thiKy long; in the 
middle is a washing block, grooved, with 
five holes in it, and a piece of hair sieve 
fSistened on the inside; this keeps the 
hammers from touching it, and prevents 
any thing from going out, except the foul 
water. These mortars are continually 
supplied with water, by little troughs, 
from a cistern fed by buckets fixed to the 
several floauofagreat wheel, which raises 
the wooden hammers for pounding the 
rags in the mortars. When the rags are 
beaten to a certain degree, called the first 
stuff, the pulp is removed into boxes, 
make like cortichamllers* bins, with the 
bottom board aslant, and a little separa- 
tion on the front, for the water to drain 
away. The pulp of the rags beinf|p in, 
they take away as many of the tront 
boa[rds as are needful, and press the mass 
down hard with their hands: the next 
day they put on another board, and add 
more pulp» till the box is full, and here 
it remains mellowing a week, more or 
less, according to the weather. After 
this, the stuff* is again put into clean mor- 
tars, and is beaten afresh, and removed 
into boxes, as before ; in which state it 
is called the second stuff. The mass is 
beat a third time, till some of it being 
mixed with fair water, and strewed to 
and fro, appears like flour and water, 
without any lumps in it ; it is then fit for 
the pit mortar, where it is perfectly dis- 
solved, and is then carried to the vat, to 
be formed into sheets of paper. But 
lately, instead of pounding the rags to a 
pulp with large liammers, as above, they 
msKe use of an engine, which performs 
the work in much less time. This en- 
gine consists of a round solid piece of 
wood, into which are fastened several 
long pieces of steel, ground very sharp. 
This is placed in a large trough with the 
rags, and a sufficient quantity of water. 
At the bottom of the trough is a plate 
with steel bars ground sharp like the 
former; and the engine being carried 
round with prodigious velocity, reduces 
the rags to a pulp in a very short time. 
It musi be observed, that tlie motion of 
the engine causes the water in the trough 
to circulate, and by that means constant- 
ly returns the stuff to the engine. The 
trough is constantly fed with clean water 



at one end, while the dirty water froi^ 
the rags is carried off at the other, 
through a hole defended with wire grat- 
ings, m order to hinder the pulp from 
going off with the dirty water. 

When the stuff is principally prepared 
as above, it is carried to the vat, and mix- 
ed with a proper quantity of water, which 
they call priming the vat. The vat is 
rightly primed, when the liquor has such 
a proportion of the pulp, as that the 
mould, on being dipped into it, will just 
take up enough to make a sheet of paper 
of the thickness required. The mould is 
a kind of sieve, exactly of the size of the 

Saper to be made, and about an inch 
eep, tlie bottom being formed of fine 
brass wire, guarded underneath with 
sticks, to prevent its bagging down, and 
to keep it horizontal; and further to 
strengthen the bottom, there are large 
wires placed in parallel lines, ate^ual dis- 
tances, which form those lines visible in 
all white paper, when held up to the 
light : the mark of the paper is also made 
in this bottom, by interweaving a large 
wire in any particular form. This mould 
the maker dips into the liquor, and gives 
it a shake as he takes it out, to clear the 
water from the pulp. He then slides it 
along a groove to the coucher, who tuma 
out the sheet upon a felt, laid on a pUnk* 
and lays another felt on it, and returns 
the mould to the maker, who by this time 
has prepared a second sheet, in another 
mould ; and thus they proceed, laying al- 
ternately a sheet and a felt, till they have 
made six quires of paper, which is called 
a post ; and this they do with such swift- 
ness, that in many sorts of paper, two 
men make twenty posts or more in a day. 
A post of paper being made, either the 
ma[ker or coucher whistles; on which 
four or five men advance, one of whom 
draws it under the press, and the rest 
press it with ^reat force, till all the water 
IS squeezed from it ; after which it is 
separated, sheet by sheet, from the felts, 
and laid regularly one slieet upon ano- 
ther ; and having undergone a second 
pressing, it is hung up to dry. When 
sufficiently dried it is taken ofl'the lines, 
rubbed smooth with the hands, and laid 
by till sized, which is the next operation. 
For this they choose a fine temperate day, 
and having boiled a proper quantity of 
clean parchment or vellum shavings in 
water, till it comes to a size, they prepare 
a fine cloth, on which they strew a due 
proportion of white vitriol and rock-alum» 
finely powdered, and strain the size 
through it| into a large tub ; in which 
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tliey dip ia nmeh paper tt once as they 
can conveniently bold, and with a quick 
motion gire erery sheet its share of the 
nze, which must be as hot as the hand 
can well bear it. AAer this the paper is 
pressed ; hung up sheet b3r sheet to dry ; 
and, being taken down, is sorted, and 
what is only fit for outside quires laid 
separately: it is then told into quires, 
which are folded and pressed. The 
broken sheets are commonly put toge- 
ther, and two of the worst quires are 
placed on the outside of erery ream or 
oundle, and being tied up in wrappers, 
made of the settling of the rat, it bfit for 
sale. 

Paper is of various kinds, and used for 
Tarious purposes : with regard to colour, 
it is principally distinguished into white, 
blue and brown ; and with regard to its 
dimensions^ into atlas, elephant, imperial, 
super-royal, royal, medium, demy, crown, 
fool's cap, and post paper. 

Fig. 1, Paper mill, is an elevation of an 
engine paper mill ; fig. 2. a plan ; and 
fig. 3. a section of it ; the same letters 
refer to all the figures. It is contained in 
a square wooden chest, A B D E, lined 
with lead, and divided in the middle by 
a partition F F ; on the front and back of 
the chest, two short beams, GG,£^g, are 
belted ; Uiey have long mortices through 
them to receive tenons, at the end of two 
horizontal levers, H H, which turn on 
bolts in one of the beams, G^, as centres, 
and are elevated or depressed by turning 
the nuts of two screws, h A, fixed to the 
tenony and coming up through the top of 
the beams, O ^, upon which tlie nuts take 
their bearing. Two brasses are let into 
the middle of the levers, H H, and form 
the bearing for the spindle, 1 1, of the en- 
gine to turn upon K, is tbe cylinder, 
made of wood, and fixed fast upon the 
spindle, II; it has a number of knives or 
cutters fixed on it parallel to its axis, and 
projecting from its circumference about 
an inch. L, (fig. 3.) is a circular breast- 
ing, made of boards, and covered with 
sheet-lead, which fits the cylinder very 
truly, and leaves but very little space be. 
tween the teeth and the breasting ; L M, 
is an inclined plane, leading regularly 
from the bottom of the engine trough to 
, the top of the breasting ; and N is ano- 
ther' plane but of smaller inclination, 
leading from the bottom of the breasting; 
at the bottom of the breasting, beneath 
the axis of the cylinder, a block, P, is 
fixed ; it has cutters of the same size, and 
exactly similar to those in the cylinder, 
which pass veiy near to those in the 



block, but do not touch ; this block is 
fixed by a dovetail into the wooden hot* 
tom of the breasting ; it comes through 
the wood-work of the chest, and projects 
a small disUnce from the outside of it, and 
is kept up to its place by a wedge, Q. 
(fig. 1.) ; by withdrawing this wedf^ the 
block becomes loose, and can be removed 
to sharpen the cutters, as occasion re- 
quires. 

Tbe cylinder is turned round with great 
velocity by a small pinion, E, tumecf by a 
cog-wheel, which is turned with the m- 
tervention of other wheels by a water- 
wheel, so as to revolve about one hundred 
and twe nty times per m'mute . This great 
velocity draws the rags and water with 
which the engine trough is filled, down 
between the cylinder and the fixed cut- 
ters in the block, P ; and by this they are 
cut in pieces, and, passing round the par- 
tition, F F, come to the cylinder again ; 
the breasting, L, by being so close to the 
cylinder, and its top so near the surface 
of the water, prevents the rags getting to 
the cylinder too fast, and b^ that means 
dogging it up, or raising it up from its 
bearing; and if any rags come to the 
breasting rolled up, the action of the cy- 
linder against the breasting tends to open 
them, and bring them in their proper di- 
rection to the cylinder. The screws, h A, 
are used to raise or lower the cylinder, 
and cause it to cut finer or coarser, by en« 
larging or diminishing tbe space between 
the cutters in the block, P, and those of 
the cylinder. 

A cover is p>it over the cylinder to pre- 
vent the water and rags being thrown out 
of the engine by its great velocity ; it is a 
square box, a b d e, and has two small 
troughs at d and e, coming through the 
sides of the box. /^, are two hair »eves, 
sliding in grooves made in each side of 
the box : the cylinder, as it turns, throws 
a great quantity of the water and rags 
up against these sieves; the water goes 
through them and runs down the trough 
at d and e, and from thence into the' end 
of leaden pipes, h t, (fig 1.) by which it 
is conveyed away : k U are grooves for 
two boands, which, when slid down in their 
places, cover the hair sieves, and stop the 
water going through them. A consider- 
able part of the rags thus thrown up by 
the cylinder, pass quite over it, and go 
down under it again. 

The engine is constantly supplied with 
fair water by a pipe, R, delivering it into 
a small cistern communicating with the 
engine ; the pipe has a flannel bag tied to 
the end, to strain the water. In large 
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BuUs, two engines exactly aimilar m 
uied, butone set to act finer than the 
other; the rags are first worked in the 
coarse one, and afterwards in the fine 
one i but some mills have but one engine^ 
and aher it to out fine by the screws^ h A. 

The paper proper for writing should 
be without knots, without any parts of the 
stuif not tritt. rated, without folds, and 
without wrinkles, of a supple texture, its 
grain uniform and regular, aof^ened in the 
exchange, and not destroyed by smooth-* 
ing. l*he ground of this paper must be 
extremely white, or shaded with n rery 
light blue, which adds to its natural splen- 
dour. It it of great importance that it be 
fully and equally sized, otherwise the 
writing cannot be well finished, and the 
turnings of the letters will be very imper- 
fect. The paper used for drawing, or 
for coloured maps, is in some mills made 
from one kind of white stuiT, either fine 
or middling ; in others, from a mixture of 
three or four kinds of stufi* of different 
colours. The Dutch were not long ago 
almost wholly in possession of this manu- 
facture. The same qualities are neces- 
sary in this paper as in tliat for writing. 
The grain, however, must be a little more 
raised, although softened by the ex- 
change ; for, without this g^rain, the pen- 
cil wmild leave with difficulty the traces 
of the objects. Great care is also neces- 
sary in the sizing of this psper, that the 
drawing be tteatly performed, and also 
that the sinking of the ink or colours in- 
to the irregularities of the stuflT be pre- 
rented. 

The British and Dutch have had the 
greatest success in manufacturing paste- 
board, which they make either from a 
single mass of stuff* on the form, or from 
a collection of several sheets pasted to- 
gether. In both cases, the sheets of 
pasteboanl are made of stuffs not rotted, 
and triturated with rollers, furnished with 
blades of well tempered steel. By the 
operstion of the exchange, and smooth- 
ing continued for a long time, the British 
and Dutch obtain solid and smooth stuffs, 
which neither break under the folds of 
cloth nor adhere to them. The stuffa 
not putrefied have another advantage in 
this species of pasteboard, namely, that 
of resisting the action of heat» which they 
experience between the folds of cloth, 
without wasting or tarnishing, and, of con- 
sequence ihey may be used for a- long 
time. In England they have at least 
equalled any other nation in the manufac- 
ture of this paper ; and even in Scotland 
they have arrived at such a degree of per- 



feetion in this trt» that great p«rt of wfast 
they manufacture is sent into England. It 
requires to be made of a soft and equal 
stuff*, without fbkis or wrinkles, of a natu- 
ral whiteness, and with a shade of blue. 
It must be sited less strongly than writing 
paper, but sufficiently well to g»ve neat^ 
ness to the characters. The paper, thus 
properly prepared, yields easily to the 
printing press, and takes a sufficient qaaa- 
tity of mk. The stufiT nmst be witboat 
grease, and wrought with that degree 
or slowness as to make it spread eqiuUly 
over the form, and taCe a neat and regu- 
lar grain: without tbi^ the characterf 
will not be equally marked in every pait 
of the page ; and the smallest quantity of 
^ase renders the sixing unequal and 
imperfect. Some artists, witb considera- 
ble success, both to ameliorate the grain^ 
and to reduce the inequalities of the sur- 
hcc, have submitted this paperto the ex- 
change. And it is proper to add, that a 
moderate degree of exchanging and preas- 
sing may be of mat service after the 
sheets are printed, to destroy tlie hollow 
places occasioned by the press, and the 
relievo of the lettera. Engraving requtrea 
a paper of the same qualities with the last 
mentioned, with respect to the stiifi^ 
which must be pure« without knots, and 
equally reduced, the grain unifonn, and 
the sheets without folds or wrinkles. Te 
preserve the grain it ia necessary that It 
be dried slowly in the k>west place of the 
drying house. If it is submitted to the 
exchange, the effects of it must be mo- 
derated with the greatest care, and the 
action of the two first presses moat be 
equally distributed over the whole maws, 
otherwise the inequality of the moisture 
at the middle and sides will expose it to 
wrinkles in the drying. The sising of 
this paper must also be moderate. These 
circumstances are necessary to make it 
receive with neatness all the soft and de* 
licate touches of the plate. The soft and 
yielding paper of Auvergne possesses aM 
those advantages ; and accordingly, a 
great quantity of tbia and of printing ps- 
per were formerly imported into Britaiii 
and Holland from France, where they 
still continue to rot the materials frosa 
which t^^ make engraving paper. 

The wire-wove frame is peculiarly 
adapted to this kind of paper. Paper fki 
cards must be manufactured from a pret. 
ty firm stufiT, in order to take that degree 
of smoothness which makes the cards 
glide easily over one another in usin^. 
For this reason the card-makers reject 
ertry kind of paper wbioh is soft and 
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trltkotit ttreiigtlL Him ^tper requtre« 
to be Tcry nmch sized, since the sizing 
holds the pimce of Tarnisb, to which the 
•mootbing gives a glazed and shining sur^ 
fiuse. -To answer idl these parpmes, the 
rags require to be a little rotted, and the 
mallets strongly armed with iron studs. 

There are tliree methods by which pa- 
per-hangings are painted; the first by 
printing on the colours t the second by 
using the stencil ; and the third by laying 
them on with a pencil, as in other kinds 
of painting. When the colours are laid 
on by printing, the impression is nude by 
wooden prints^ which are cut in such a 
manner, that the figure to be expressed is 
made to project from the surface by cut- 
ting away ail the other part; and this, 
being charged with the colours tempered 
with their proper vehicle, by lettmg it 
IpentJy down on the block on which 
the colour is previously spread, conveys 
it from thence tothe ground of the paper, 
on which it is made to fall more forcioly, 
by means of its weight, and the effort of 
the arm of the person who uses the print 
It is easy to conclude, that there must be 
as many separate prints as there are co- 
lours to be printed But where there are 
more than one, great care must be taken, 
after the first, to let the print fall exactly 
in the same part of the l>aper as that 
which went before ; otherwise the figure 
id the design would be brought into ir- 
regularity and confusion. In common 
paper of low price, it is usual, therefore, 
to print only the outlines, and lay on the 
rest of the colours by stencilling, which 
both saves the expense of cutting more 
prints, and can be practised by common 
workmen, not requiring the great care 
and dexterity necessary to the usinr se- 
veral prints. The manner of stencilling 
the coloum is this : the figure, which aU 
the parts of any particular colour make 
in the design to be painted, is to be cut 
out in a piece of t;hin leather, or oiKdoth, 
which pieces of leather, or oil-cloth, are 
called stencils; and being laid flat on 
the sheets of paper to be printed, spread 
on a table or floor, are to be rubbea over 
wHh the colour properly tempered, by 
means of a large brush. The colour 
passing over the whole is consequently 
spread on those parts of the paper where 
toe cloth or leather is cut away, and give 
the same eflTect as if laid on by a print. 
This is nevertheless only practicaole in 
parts where there are only detached 
masses or spots of colours; for where 
there are small continued lines, or parts 
tffeat nin one into anollier> it it difficoit to 



preseirve the connection or continuity of 
the parts of the cloth, or to keep the 
smaller comers close down to the paper; 
and therefore, in such cases, prints are 
preferable. Stencilling is indeed a cheap- 
er method of ridding coarse work than 
printing; but without such extraordinary 
attention and trouble, as render it eaually 
difficult with printing, it is far less beau- 
tiful and exsct in the effect. For the out- 
line ofthe spots of colour want that sharp- 
ness and regularity that are given by 
prints^ besides the frequent extra linea- 
tions, or deviations from the just figure, 
which happens by the original misplac- 
ing of the stencils, or the shifting the 
place of them during the operation. Pen- 
cilling is only used m the case of nicer 
work, such as the better imitations of 
the India paper. It is performed in the 
same manner as other paintings in water 
or varnish It is sometimes used only to 
fill the outlines already formed by print- 
ing, where the price of the colour, or the 
exactness of the manner in which it is 
required to be laid on, render the stencil- 
ling or printing it less proper; at other 
times, it is used for forming or delineat- 
ing^ some parts of the design, where a 
spirit of freedom and variety, not to be 
had in printed outlines, are desired to be 
had in the woric. The paper designed 
for receiving the flock is nrst prepared 
with a varnish-ground with some proper 
colour, or by that of the paper itself. It 
is frequently practised to print some Uo- 
ssic, or other small running figure, in co- 
lours on the ground, before the flock be 
laid on: and it may be done with any 
pigment of the colour desired, tempered 
with varnish, and laid on by a print cut 
correspondently to that end. The me- 
thod of laying on the flock is this : a 
wooden print being cut, as is above de- 
scribed, for laying on the colour in such 
manner that the part of the design which 
is intended for the flock may project be- 
yond the rest of the snrfsce, the varnish 
IS put on a block covered with leather or 
oiUJoth, and the print is to be used also 
in the same manner, to lay the varnish on 
all the parts where the flock is to be fixed. 
The sheet thus prepared by the varnish- 
ed impression, is then to be removed to 
ano^er block or table, and to be strewed 
over with flock, which is afterwards to be 
gently compressed by a board, or some 
other flat body, to mske the varnish take 
the better boki of it; and then the sheet 
is to be hung on a frame till the varnish 
be perfectly dry, at which time the soper- 
fluouii part of nock is to be brushea off' 
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by t soft camel's-hair brush, and the pro* 
per flock will be found to adhere in a 
stronj^ manner. The method of prepar- 
ing the flock is, by cutting woollen rags 
or pieces of cloth with the hand, by means 
of a large bill or chopping-knife ; or by 
means of a machine worked by a horse- 
mill. There is a kind of counterfeit flock- 
paper, which, when well managed, has 
very much the same effect to the eye as 
the real, though done with less expense. 
The manner of making this sort is, by 
laying a ground of varnish on the paper ; 
and having afterwards printed the de- 
sign of the flock in varnish, in the same 
manner as for the true, instead of the 
flock, some pigment, or dry colour, of the 
same hue with the flock reouired bv the 
design, but somewhat of a darker shade, 
being well powdered, is strewed on the 
printed varnish, and produces nearly the 
same appearance. 

Paper, blofting', is a paper not sized, and 
into which ink readily sinks : it is used 
in books, &c instead of sand, to prevent 
blotting; and also by apothecaries for 
filtering. 

PAPIER mocAe. This is a substance 
made of cuttings of white or brown paper, 
boiled in water, and beaten in a mortar 
till they are reduced into a kind of paste, 
and then boiled with a solution or gum 
arabic or of size, to give tenacity to the 
paste, which is afterwards formed into 
different toys. Sic. by pressing it into oiled 
moulds. When diy, it b done over with 
a mixture of size and lamp-black, and 
afterwards varnished. The black varnish 
for these toys, according to Dr. Lewis, is 
prepared as follows. Some colophony, 
or turpentine, boiled down till it becomes 
black and friable, is melted in a glazed 
earthen vessel, and thrice as much amber 
in fine powder sprinkled in by degrees, 
with the addition of a little spirit or oil of 
turpentine now and then : when the am- 
ber is melted, sprinkle in the same quan- 
tity of sarcocoUa, continuing to stir them, 
and to add more spirit of turpentine, till 
the whole becomes fluid ; then strain out 
the clear through a coarse hair bag, 
pressing it gently between hot boards. 
This varnish, mixed with ivory black in 
fine powder, is applied in a hot room on 
the dried paper paste, which is then set 
in a gently heated oven, next day in a 
hotter oven, and the third da^ in a very 
hot one, and let stand each time till the 
oven grows cold. 

PAPILIO, in natural history, butterfly^ 
a genus of insects of the order Lepidop- 
tera : antennae growing thicker towards 



the tip and generally ending in a knob ; 
wings when fitting, erect, the backs meet- 
ing together over the abdomen ; they fly 
in the da^.tiroe. The number of species 
under this genus (not less than 1200} 
renders it necessary to divide the whute 
into sections, which are instituted from 
the habit or general appearance, and, in 
some degree, from the distribution of the 
colour on the wings. We shall g^ve the 
arrangement according to Linnrus, which 
in this instance exhibits an attempt to 
combine, in some degree, natural and 
civil history, by attaching the memory of 
some illustrious ancient name to an insect 
of a particular cast. By this plan there 
are five divisions, viz. 

1. Eguitet : upper wings longer from 
the posterior angle to the tip than to the 
base : antennae Kcquently filiform. The 
Equites are, Trojans, having red spots or 
patches on each side their breasts; or 
Greeks, without red marks on the breast, 
of gayer colours, in general, than the 
former, and often having an eye-shaped 
spot at the inner corner of the lower 
wings. 

2. BeHconii : wings narrow, entire, 
often naked, or semi-transparent ; the 
upper ones oblong, the lower ones very 
short. In some of the Heliconii the un- 
der wings are slightly indented. 

3. Dmutt, from the sons and daughters 
of Danaus. These are divided into D. 
candidi and D. festivi; the wings of the 
former are white, of the latter they are 
variegated. 

4. JSTympkalet : wings denticulate. Of 
these there are the gemmati and the 
phalerati; the one having eye-shaped 
spots either on all the wings, or on the 
upper or lower pair only; the others have 
no spots on their wings, but, in general, 
a great variety of colours. 

5. Plebm .- small ; the larva often con- 
tracted. These are divided into the ru- 
rales, wingB with obscure spots ; and the 
urbicolae, wings mostly with transparent 
spots. 

Among the Equites Troes, the P. Pria- 
mus should take the lead, not only from 
the corresponding digmity of the name, 
but from tne exquisite appearance of the 
animal itself, >^hich Li nnxus considered 
as the most beautiful of the whole papi- 
lionaceous tribe. This admirable species 
measures more than six inches from 
wing's end to wing's end: the upper 
wings are velvet-black,* with a broad 
band of the most besutiful grass-green^ 
and of a satiny lustre, drawn from the 
shoulder to the tip, and another on die 
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lower part of tbe mng, following the 
shape of that part, and ma somewhat un- 
dulating appearance as it approaches the 
tip : the lower wings are of the same 
Ifrcen colour, edged with velvet-hlack, 
and marked by four spots of that colour; 
"while at the upper part of each, or at the 
part where the upper wings lap over, is a 
squarish orange-coloured spot : the tho- 
nx is bUck, with sprinklings of lucid 
green in the middle, and the abdoflben is 
of a bright yellow or gold colour. On the 
under side of the animal the distribution 
of colours is somewhat different, the 
green being disposed in central patches 
on the upper wings, and the lower beinr 
marked by more numerous black as WeU 
aa orange spots. The red or bloody 
spots on each ^de of the thorax are not 
always to be seen on this, the Trojan mo- 
narch. The P. Priamus is a yery rare in- 
sect, and is a native of the island of Am- 
b<^na. 

^ P. Philenor : wings tailed black, mar- 
gin of the vpper ones varied with white 
and bhck; lower ones glossed with 
green, seven fulvous spots beneath, each 
surrounded by a black Une, and marked 
with a small white lateral dot. Body 
black ; breast and abdomen spotted with 
white. Not uncommon in the United 
SUtes. 

Among the Equites Achivi, the P. Me- 
nelaus may be considered as one of the 
most splendidly beautiful of the butterfly 
tribe. Its size is large, measuring, when 
expanded, about six inches ; and its co- 
lour is the most brilliant silver-blue that 
imagination can conceive, changing, ac- 
cor£ng to the variation of the lieh^ into 
s deeper blue, and in some lights to a 
greenish cast : on the under side it is en- 
tirely brown, with numerous deeper and 
lighter undulations, and three large ocel- 
lated spots on each wing. It is a native 
of South America, and proceeds from a 
large yellow caterpillar, beset with nu- 
merous upright, sharp, black spines. It 
changes into an angular chrysalis, of a 
brown colour, and distinguished by bar- 
ing the proboscis projecting in a semi- 
circular manner over the breast; from 
this chrysalis, in about fourteen days, pro- 
ceeds the complete insect. 

The P. Macbaon is an insect of great 
beauty, and may be considered as the 
only British species of Papilio belonging 
to the tribe of Equites. It is commonly 
known among the English collectors by 
the title of the swallow- tailed butterfly, 
aod is of a beautiful yellow, vnib black 
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spots or patches along the upper edge of 
the superior winss: all the winn are 
bordered with a aeep edging of black, 
decorated with a double row of crescent- 
shaped spots, of which the upper row is 
blue, and the lower yellow : the under 
wings are tailed, and are marked at the 
inner anele or tip with a round red spot^ 
bordered with blue and black. The 
caterpillar of this species feeds princi- 
pally on fennel, and other umbelliferous 
plants, and is sometimes found on rue. 
It is of a green colour, encircled with 
numerous black bands, spotted with red, 
and is furnished on the top ^ the head 
with a pair of short tentacula of a red 
colour, which it occasionally protrudes 
from that part. In the month of July it 
changes mto a yellowish-grey angular 
chrysahs, affixed to some convenient part 
of the plant, or other neighbouring sub- 
stance, and from this chrysalis m the 
month of August proceeds the complet6 
insect. 

P. Tumus: winrs tailed, both surfaces 
alike, yellow, with a black margin and 
abbreviated bands ; angle of the tail ful- 
vous. It is very common in the United 
States, and is figured by Cramer under 
the name of Alcidamas; bears considera- 
ble resemblance to the preceding spe- 
cies, but, besides other differences, it is 
larger. 

Of the division called Heliconii, the 
beautiful insect, the P. Apollo, is an ex- 
ample. It is a native or many parts of 
Europe, and is of a white colour, with a 
semi-traniparency towards the tips of the 
winn, which are decorated witn velvet- 
black spots, and on each of the lower 
wings are two most beautiful ocellated 
spots, consisting of a cannine-coloured 
circle, with a white centre and black ex- 
terior border. The caterpillar is black, 
with small red spots, and a pair of short 
retractile tentacula in front : it feeds on 
orpine, and some other succulent plants, 
and changes into a brown chrysah^ co- 
rered with a kind of glaucous or violet* 
coloured powder. 

Of the division entitled Danai Candidi, 
P. Palzno is a familiar example. The 
wings entire, yellow, with a black tip, ful- 
vous margin, and red fringe on the edge; 
lower ones with a silvery dot beneath. 
The antennae are red. Extremely com- 
mon in every part of North America, and 
in many countries of Europe. The larva 
is a little hairy, green, with yellow Hnes 
and black dots. 

P. Nicippe : wings cntu-e, fulvous, tipt 
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wHb brown; upper pair with a idiori 
bkck transverse line near the middle of 
each : lower ones beneath, speckled with 
reddbh. Inhabits North America, and is 
about the size of the preceding. 

Among the Nymphales Gemroati, few 
can exceed in elegance the P. Antiopa, 
• species that appears in the United 
States earher in the season than any 
other butter6y : it is not unusually seen 
before the snow has disappeared from the 
jpound: Mr. Wilson alludes to this insect, 
when he says 

*' When first the lone butterfly flits on 
the wing.** 

The win|g;s are an^lar, indented, black- 
brown, with a whitish border, behind 
which is a row of blue spots : it diflfers 
jK>mewhat from the European specimens, 
and may perhaps be a distinct species. 

P. AtaJanta: wings indentea, black; 
upper pair with a red band and white 
•pots; lower ones bordered with red 
Dehind, in which are black spots. The 
laiTx are often found on the hop-vines, 
on thistles, &c. Inhabits North America 
and Europe. 

Of the last division, termed Plebeii, 
may be adduced, as an example, a small 
English butterfly, called P. Malvae, of a 
|>lackish or brown colour, with numerous 
whitish and semi-transparent spots. To 
this latter division also belongs a very 
beautiful exotic species, a native of India, 
f nd of a most exquisite lucid blue colour, 
edged with black, and forther ornament- 
ed by bftving each of the lower wings 
tipped with two narrow, black, tail-shap- 
ed processes. It is the P. Marsyas of lin- 
natus. 

The larvae of butterflies are known by 
the name of caterpillars, and are extreme- 
ly various in their forms and colours; 
some being smooth, others beset with 
spines; some are observed to protrude 
firpm their front, wl^en disturbed, a pair 
of short tentacula, nearly analogous to 
those of a snail A caterpillar, when 
grown to its full sice, retires to a conve- 
luent spot, and securing itself properly 
1>^ a small quantity of silken fiumentis 
either suspends itself by the tail, hanging 
with its bead downwards, or else in an 
upright position, with the body fastened 
round the middle by a proper number of 
filaments. It then casts oif the caterpil- 
la^8ldn, and commences chrysalis, in 
which sUte it continues till tlie enclosed 
butterfly is ready for birth, which, libe- 



rating itself from the skin of the chiyM- 
lis, remains till its wings, which are at 
first very short, weak, and covered with 
moisture, are fully extended: this hap- 
pens in the space of a few minutes, when 
the animal suddenly quits the state of in- 
activity to which it bad long been con- 
fined, and becomes at pleasure an ioha- 
bitant of the air. 

PAPIUONACEI, in botanjr, a term 
applied to certain flowers, from their 
supposed resemblance to the figure of a 
butterfly. The term is applied also to 
the thirty-second order of Linnaeus*s 
^ Fragments ofa Natural Method." They 
are divided into two sections, viz, those 
that have the filaments on the atamiiia 
distinct, and those with one set of united 
filaments. These plants, otherwise call- 
ed leg^uminous, from the seed-vea»el» 
which is that sort termed a leguroen, are 
very different both in size and duration : 
some of them being herbaceous, smd 
those either annual or perennial ; others^ 
woody vegetables of the shrub and tree 
kind, a few of which rise to the height of 
seventy feet, and upwards. The berha- 
ceous plants of this order generally 
climb; for being weak, and as it were 
helpless of themselves, indu^nt nature 
has either provided them with tendrils, 
and even sharp-pointed hooks at thev 
extremities, to fasten upon the neigh- 
bouring trees or rocks, or endued the 
stalks with a fiiculty of twisting them- 
selves, for the purpose of support, around 
the bodies in their neighbourhood. The 
pe{^ vetch, and kidney-bean, afford fii- 
miliar examples of the appearances in* 
question. The shrubs ana trees of this 
natural family are mostly armed with 
strong spines. Tlie roots are veiy long, 
and furnished with fibres: some genera 
have fleshy tubercles, pUced at proper 
intervals along the fibres. The stems 
are cvlindric, as are likewise the young 
branches, which are placed alternately: 
those which climb twist themselves from 
right to left, in a direction opposite to the 
apparent diurnal motion of the sun. The 
bark of the large trees is extremely thick 
and wrinkled, so as to resemble a net 
with long meshes ; the wood is very hard 
in the middle, and commonly coloured 
or veined; the alburnum is less bard, and 
generalljr of a yellow colour. The buds 
are hemispherical, without scales, and 
proceed from the branches horizontally, 
a little above the angle which they form 
with the leaves. The leaves are alter- 
nate, and of different forms, being either 
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■Imple, finger-ahaped, or winged. The 
flowers are hermaphrodite, ana proceed 
either from the wmn of the leaves, as 
in furze, liauorice, lupin, kidney-bean, 
&C. or from toe extremity of the branches, 
as in ebony of Crete, falae acacia, tre- 
foil, coral-tree, &c. The calyx is a peri- 
anthium, of one leaf, bell-shaped, branch- 
ing out at the bottom, and cut on its brim 
or marcin into five irregular divisions, or 
teeth, Uie lowermost of which, being the 
odd one, is longer than the rest : the 
other four stand in pairs, of which the 
uppermost is shortest, and stands furthest 
asunder. The bottom of the calyx is 
moistened with a sweet liquor, like ho- 
ney, which may be deemed the necta- 
rium of these plants. The petals are 
four or five in number, very irregular, 
and from their figure and position bear 
an obvious resemblance in most of the 
eenera to a butterfly expanding its wings 
for flight. The sUmina are generally 
ten in number. These are either totally 
distinct, as in plants of the first section ; 
or united by the filaments into one or 
two bundles, involving the seed-bud, as 
in those of the second and third. In the 
latter case, where there are two sets of 
united filaments, one of the sets is com- 
posed of nine stamina, which are united 
into a crooked cylinder, that is cleft on 
one side through its whole length. Along 
this cleft lies tne tenth filament, or sta- 
men, which constitutes the second set, 
and is often so closely attached to the 
large bundle, that it cannot be separated 
without some difficulty. The seed-bud 
is single, placed upon the receptacle of 
the flower, oblong, cylindrical, slightly 
compressed, of the leneth of the cylinder 
of the united stamina oy which it is in- 
volved ; and sometimes, as in the coral- 
tree, elevated by a slender foot-stalk, 
which issues from the centre of the ca- 
lyx. The style is single, slender, and ge- 
nerally crooked. In the pea the style is 
hairy, three^omered, and keel*shaped 
above ; by which last circumstance chiefs 
ly that genus is distinguished from the 
lathy rus, in which the style is plain. The 
stigma, or summit of the style« is gene- 
rally covered with a beautiful down, and 
placed immediately under the anthers, 
or tops of the stamina. The seed-ves- 
sel in this order is that sort of pbd term- 
ed a legumen, which is of an oblong 
fig^e, more or less compressed, with 
two valves, and one, two, or more cavi- 
ties ; these cavities are of^en separated, 
when ripe, by a sort of joints, which are 
conspicuous m the pods of the coronilla, 
French honey-mickle, hone-shoe -Tetch, 



bird's-foot, bastard sensitive-plant, and 
scorpiurus : the seeds are generally few 
in number, round, smooth, and fleshy. 
Jointed pods have i^nerally a single 
seed in each articulation. The seeds are 
all fastened along one suture, and not al- 
ternately to both, as in the other species 
of pod termed siU^ua. 

The plants in this family are in general 
mucilaginous ; from the inner bark flows 
a clammy liquor, which dries and hardens 
like ^m : the juice of others, as that of 
the liquorice, is sweet like sugar. Some 
of the plants are bitter, purgative, or 
emetic, and some are poisonous. They 
are, however, emollient, useful in the 
heating of wounds, and astringent Sc6 
Milne's Botanical Dictionary. 

PAPISTS, persons professing the Po- 
pish religion. By several statutes, if any 
English priest of the Church of Boqi^ 
bom in the dominions of the crown of 
England, came from beyond the seas, or 
tarried in England three days without 
conforming to the church, he was guilty 
of high treason ; and they also incurred 
the guilt of high treason, who were recon* 
ciled to the see of Bome, or procured 
others to be reconciled to it. By these 
laws, also. Papists were disabled from 
giving their cnildren education in their 
own religion. If they educated their 
children at home, for maintaining the 
schoolmaster, if he did not repair to the 
church, or was not allowed by the bishop 
of the diocese, they were liable to forfeit 
10/. a month, and the schoolmaster was 
liable to the forfeiture of 40f. a day. If 
they sent their children for education 
abroad, they were liable to forfeit 100/.» 
and the children so sent were incapable 
of inheriting, piirchasing, or enjoying 
any lands, profits, goods, debts, legacies, 
or sums of money : sayine mass was 
puni^able by a forfeiture of 200 marks ; 
and hearing it, by a forfeituf e of 100/. 

By statute 11 and 12 William HI. c. 4, 
the Chancellor may take care of the edu- 
cation and maintenance of the protestant 
children of Papists. 

By the laws against recusancy, all per- 
sons abstaining from going to churdi 
were liable to penalties. By S5 Efiza- 
beth, c. 2, a distinction was made ag^ainst 
Papists, who, if convicted of recusancy, 
were fined 20/. per month, disabled from 
holding offices, keeping arms in their 
houses, suing at law, being executors and 
guardians, presenting to advowsons, 
practising law or physic ; from holding 
offices civil or military ; were subject to 
excommunication; could not travel five 
miles from homci nor come to court, ua« 
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der pain of 1002. Marriag^es and burials 
of Papists were to be according to the 
rites of the Church of Eng^land. A mar- 
ried woman convicted of recusancy lost 
two-thirds of her dower ; she could not be 
executrix to her husband ; mi^t be kept 
in prison durinj^f marriag^e, unless her 
husband paid lOA per month, or gave the 
third part of his lands. Popish recusants 
convict were, within three months after 
conviction, either to submit, and re- 
nounce their religious opinions, or to ab- 
jure the realm, if required by four jus- 
tices; and if they did not depart, or re- 
turned without license, were guilty of ca- 
pital felony: so that abjuration was trans- 
portation tor life. 

But during the present reign the Ro- 
man Catholics have been in a g^eat mea- 
sure relieved from the odious and severe 
^if not unjust) restrictions formerly im- 
posed on them, by the statutes 18 George 
lU. c. 60, and 31 George III. c. 22, 
to which, on account of their length 
snd consequence, the reader is refer- 
red. The principal effecu of these sta- 
tutes are, to repeal the 11 and 12 Wil- 
liam III. c 4, as to prosecuting Popish 
priests, &c. and to disable Papists from 
taking lands by descent or purchase : if 
they take the oath expressing allegiance 
to the King, abjuring the Pretender, re- 
nouncing the Pope's civil power, and ab- 
horring the doctrine of not keeping faith 
with heretics, and of deposing or murder- 
ing princes excommunicated by the see 
of Rome. The statute 31 George III. c 
32 has afforded them the most effectual 
relief, and consists of six parts. The 
first contains the oath and declaration to 
be taken ; the second is a repeal of the 
statutes of recusancy in favour of persons 
taking that oath; the third is a toleration, 
under certain regulations, of the religious 
worship of the Catholics, qualifying in 
like manner, and of their schools for edu- 
cation; the fourth enacts, that no one 
shall be summoned to take the oath of 
supremacy prescribed by statutes 1 Wil- 
liam and Maiy, st. 1. c. 8 ; 1 George I. 
St. 2. c. 13; or the declaration against 
transubftantiation required by statute 25 
Charies II. c. 2 ; that the statute 1 Wil- 
liam and Mary, st 1. c. 9. for removing 
Papists, or reputed Papists, from the ci- 
ties of London and Westminster, shall not 
extend to Roman Catholics taking the ap- 
pointed oath ; and that no peer of Great 
Britain or IreUind, taking that oath, shall 
be liable to be prosecuted for coming in- 
to his Blajesty's presence, or into the 
(*qurt or House woere his Majesty re- 



sides, under statute 30 Charles IT. st. 2. c. 1 . 
The fifth part of the act repeals the laws 
requiring the deeds and wills of Roman 
Catholics to be registered or enrolled ; 
the sixth excuses persons acting as coun- 
sellors at law, hamsters, attorneys, clerks^ 
or notaries, from taking the oath of su- 
premacy, or the declaration against tran- 
substantiation. But it is advisable to 
take the oath of 18 George Itl. 30, to 
prevent all doubts of ability to take by 
descent or purchase. 

As the statute 1 William and Mary, st. 
1. c. 18, called the Toleration Act, does 
not anply to CathoTics, or persons deny- 
ing the Trinity, they cannot serve m 
corporations, and are liable to, the test 
and corporation act. They cannot sit in 
the House of Commons, nor vote at elec- 
tions, without taking the oath of supre- 
macy ; and fannot present to advowsons, 
although Jews and Quakers may. But 
the person is only disabled from present- 
ing, and still continues patron. It seems 
they may serve on juries, but CathoUc 
ministers are exempted. They also are 
entitled to attend the British factories^ 
and their meetings abroad, and may hoki 
offices to be wholly exercised abroad, 
and may also serve under the East India 
Company, or in the army abroad ; and the 
sixtieth regiment is chiefly composed of 
persons who cannot serve in England, by 
reason of the officers being many of them 
Catholics. This account of the state of 
the laws against Papists is extracted 
from an able review of them given by 
Mr. Butler, a Roman Catholic, in his 
Notes upon Lord Coke's Commentary on 
Littleton's Tenures, and which is to be 
found also in Tomlin's Law Dictionary, 
last edition, title PAriST. 

PAPPOPHORUM, in botany, a genus 
of the Triandria Digynia class and order. 
Natural order of Gramina, or Grasses. 
Essential character: calyx two-valved, 
two-flowered ; corolla two-valved, many- 
awned. There is but one species, vi*. P. 
alopecuroideum, a native of Spanish 
Town, in America. 

PAPPUS, in botany, thittle-dcmm^ a sort 
of feathery, or hairy crown, with which 
many seeds, particularly those of com- 
pound flowers, are furnished, for the 
purpose of dissemination. A seed sur- 
mounted by Its pappus resembles a shut- 
tle-cock, so that it is naturally framed 
for flying, and for being transported by 
the wind to very considerable distances 
from its parent plant* By this contri- 
vance of nature, the dandelion,^ ground- 
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sel* &c. are disseminated far and wide. 
In some plants, as hawk.weed, the pap- 
pus adheres immediately to the seed ; in 
others, as lettuce, it is elevated upon a 
foot-stalk, which connects it with the 
seeds. In the first' case it is called pappus 
sessJVis ; in the second, pappus stipitatus : 
the foot-stalk, or thrci^, upon which it is 
raised, is termed ** stipes." 

PAR, in commerce, signifies any two 
things equal in value ; and in money af- 
^rs, it is so much as a person must g^ve 
of one kind of specie to render it just 

X'valent to a certain quantity of an- 
r. In the exchange of money with 
foreign countries, the person to whom a 
biU is payable is supplied to receive the 
aame value as was paid the drawer by 
the remitter ; but this is not always the 
case, with respect to the intrinuc value 
of the coins of different countries, which 
is owing to the fluctuation in the prices pf 
exchange amongst the several European 
countries, and the great trading cities. 
The pai*, therefore, differs from the course 
of exchange in this, that the par of ex- 
change shows what other nations should 
allow in exchange, which is rendered 
certain and fixed by the intrinsic value of 
the several species to be exchanged: 
but the course shows what they will allow 
in exchange; which is uncertain and con* 
tingent, sometimes more, and sometimes 
less; and hence the exchange is some- 
times above, and sometimes under par. 
See ExcHAirss. 

PARABOLA, in ^ometry, a figure 
ariraig from the section of a cone, when 
cat by a plane parallel to one of its sides. 
Sec Cowic Sectiohs. 

To describe a parabola in piano, draw 
a right line A B (PUte Parabola, fig. 1.) 
and assume a point C without it ; then, in 
the same plane with this line and point, 
t^lace a square rule D E P, so that the 
aide D E may be applied to the right line 
A B, and the other E F turned to tlie side 
on which the point C is situated. This 
done, and the thread F G C, exactly of 
the length of the side of the rule, £ F, 
being fixed at one end to the extremity 
of the rule F, and at the other to the 
point C, if you slide the side of the rule, 
D E, along the right line A B, and by 
means of a pin, G, continually apply the 
thread to the side of the rule E F, so as 
to keep it always stretched as the rule is 
moved along, the point of this pin will 
describe the parabola G H O. 

Definitiom. 1. The right line A B is 
called the directrix. 2. The point C is 
tho focus of the parabola. 3. All per- 



pendiculars to the directrix, as L K, M O, 
&c. are called diameters; the points, 
where these cut the parabola are called 
its vertices ; the diameter B 1, which pas- 
ses through the focus C, is called the 
axis of the parabola ; and its vertex, H, 
the principal vertex. 4. A right line, 
terminated on each nde by the parabola, 
and bisected by a diameter, is called the 
ordinate applicate,or simply the ordinate, 
to that diameter. 5. A line equal to four 
times the segment of any diameter, in- 
tercepted between the directrix and the 
rertex where it cuts the parabola, is call- 
ed the latus rectum, or parameter of that 
diameter, 6. A right line which touches 
the parabola only in one point, and being 
proauced on each side falls without it, is 
a tangent to it in that point. 

Prop. 1. Any right line, as G E, drawn 
from any point of the parabola G, per- 

Sendicufar to A B, is equal to a line G C, 
rawn from the same point to the focus. 
This is evident from the description; for 
the length of the thread, F G C, being 
equal to the side of the rule E F, if the 
part F G, common to both, be taken away, 
there remains E G =» G C. Q. £. D. 

The reverse of this proposition is 
equally evident, •viz, that if the distance 
of^any point from the focus of a parabohi 
be equal to the perpendicular drawn from 
k to the directrix, then shall that point 
fall in the curve of the parabola. 

Prop. 2. If from a puiht of the parabola, 
D, (fig. 2.) a right line be drawn to the 
focus, C ; and another, D A, perpendicular 
to the directrix ; then shall the right line, 
D E, which bisects the angle ADC, con- 
tained between them, be a Ungent to the 
parabola in the point D : a line, also, as 
H K, drawn through the vertex of the 
axis, and perpendicular to it, is a tangent 
to the parabola in that point. 

1. Letanvpoint F, be taken in the line 
D E, and let F A, F C, and A C be joined ^ 
also let F G be drawn perpendicular to 
the directrix. Then, because (by Prop. 
l.)DAssDC, D F common to both, 
and the angle F D A s= F D C, F C will 
be equal to F A « but F A greater than 
F G, therefore F C greater than F O, and 
consequently the point, F, falls without 
the parabola : and as the same can be de- 
monstrated of every other point of D E, 
except D, it follows that D E is a tangent 
to the parabola in D. Q. E. D. 

2. If every point of H K, except H, 
falls without the parabola, then is H K a 
tangent in H. To demonstrate this, from 
any point K, draw K L, perpendicular to 
A B, and join K C i then because K C is 
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greater than C H ar HB tsKL» it fol- 
ws that K C it greater than K L, and 
consequently that the point K falls with- 
out the parabola; and as this holds of 
every other point, except H, it follows 
that K H is a tan|^nt to the parabola in 
H. Q. E. D. 

Prop. 3. Every right line, parallel to a 
tangent, and terminated on each side by 
the parabola, is bisected by the diameter 
passing through the point of contact: 
that is, it will be an ordinate to that dia- 
meter. For let E e (fig. 3 and 4) terminat- 
ing in the parabola in the points E e, be 
parallel to the tangent D K; and let A D 
be a diameter passing through the point 
of contact D, and meeting E e in L ; then 
shallEL»Le. 

Let A D meet the directrix in A, and 
from the points E e, let perpendiculars 
B F, e/t be drawn to the directrix ; let C 
A be drawn, meeting E e in G ; and on 
the centre E, with the distance E C, let a 
circle be described, meeting A C again in 
H, and touching the directrix in P ; and 
kt D C be joined. Then because D A ^ 
D C, and the angle A D K is the angle 
C D K, it follows (4. 1.} that D K per- 
pendicular to A C ; wherefore E e perpen- 
dicular to A C, and C G sss G H (3. 3.); 
80 that «C atse H (4. 1.) and a circle des- 
cribed upon the centre e with the radius 
€ C, must pass through H ; and because 
eC^eft it must likewise pass through 
/. Now because F/ is a tangent to both 
these circles and A H C cuts them, the 
square A F =s the rectangle C A H (36. 
3.) s=s the square A/; therefore A F«i 
A/, and F E, A L, and/e are parallel; 
and consequently L E = L e. Q. E. D. 

Prop. 4. If from any point of a parabola, 
D, (fig- 5.) a perpendicular, D H, be drawn 
to a diameter B H, so as to be an ordinate 
to it ; then shall the square of the perpen- 
dicular, D H*, be equal to the rectangle 
contained under the absciss H F, and the 
parameter of the axis, or to four times the 
rectangle H F B. 

1. When the diameter is the axis; let 
D H be perpendicular B C, join D C, and 
draw D A perpendicular A B, and let F 
be the vertex af the axis. Then, because 
HBxsDAsDCit follows that H B> 
s D C> ss D H' + H C>. Likewise, be- 
cause B F =s F C, H B> ss 4 times the 
rectangle H F C -f- H C» (by 8. 2). 
Wherefore D H> -H H C» = 4 times the 
rectangle H F B -f H C»; and D IP as 
4 times the rectangle H F B ; that is, D 
H* «= the rectanfl^le contained under the 
absciss H F, and the parameter of the 
axis. 



2. When the diameter is not the axis ; 
let E N (fig. 3 and 4) be drawn perpendi- 
cular to the diameter A D, and E L an or- 
dinate to it ; and let D be the vertex of 
the diameter. 

Then shall E N* sas to the rectangle 
contained under the absciss, L D, and the 
parameter of the axis. For let D K be 
drawn parallel to L E, and consequently 
a tangent to the parabola in the point D ; 
and let it meet the axis in K : let E F be 
perpendicular A B the directrix ; and on 
the centre E, with the radius £ F, de- 
scribe a circle which will touch the <^rec- 
trix in F, and pass through the focus C ; 
then join A C, which will meet the circle 
again in H, and the right lines D K, L E, 
in the points P G ; and, finally, let L B 
meet the axis in O. 

Now since the angles C P K, C B A are 
ri^ht, and the angle B C P common, the 
triangles C B A, C P K are equiangular s 
and A C : C B (or C K : C P) : : O K t 
GP; andACxGP = ORxCB. 
Again, because C A as 2 C P, and C H 
=>2CG, AHe=2(fP; an d consequcnt- 
ly the rectangle C AHs=CAx2GP 
IS O K X 2 C B. But, E N> er F A> «a 
rectangle C A H ; a nd consequently, 
£ N> e= O K X 2 C B a the nectanrle 
contained under the absciss L D, and ui« 
liarameter of the axis. Q. E. D. 

Hence, 1. The squares of the perpen- 
diculars, drawn from any points of the pa- 
rabola to any diameters, are to one ano- 
the as the abscissae intercepted between 
the vertices of the diameters and the or- 
dinates applied to them from the $une 
pointa. 

2, The squares of the ordinates, applied 
to the same diameter, are to each other a» 
the abscissK between each of them and 
the vertex of the diameter. For let E L, 
Q, R be ordinates to the same diameter 
D N ; and let EN, Q S be perpendicu- 
lars to it. Then, on account of the equi- 
angular triangles E L N, Q U 8, E L> : 
Q R' : : E N> : Q S' : that is, as the ab- 
sciss D L to the absciss D R. 

Prop. 5. If from any point of a parm- 
bola E (fig. 3 and 4), an ordinate E L, be 
applied to the diameter A D ; then shaH 
the square E L be equa) to the rectan- 
gle contained under the absciss D L, and 
the latus rectum or parameter of that di- 
ameter. 

For since Q R ss D K, Q R» will be 
equal to D M' -^ M K^ but (by case 1. 
of Prop. 4), D M' SSI 4 times the rectan- 
gle M Q B : and because M Q a Q K« 
MK> sa 4 M Q>: wherefore Q R' ss4 
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times the reeUngle M Q B + 4 M Q> ; 
that is, to 4 times the rectangle Q M B. 
But MQanQK = DR,andMB s 
X> A ; wherefore Q R* ess 4 times the rect- 
angle R D A : and because Q R, E L are 
ordi nates to the diameter A D, Q R' (by 
cor. 2, of Prop. 4), : E L» ( : RD : L D) 
: : 4 times the rectangle R D A : 4 times 
the recUngle L D A. Therefore E L' =s 
4 tiroes the rectangle L D A» or the rect- 
angle contained under the absciss L D, 
•nd the parameter of the diameter A D : 
and from this property Apollonius called 
the curve a parabola. Q. E. D. 

Prop. 6. If from any point of a parabo- 
la* A, {fig. 6.) there be drawn an'ordi- 
iMde, A <^ to the diameter B C ; and a 
-tuigent to the parabola in A, meeting the 
diameter in D : tlien shall the segment of 
the diameter, C D, intercepted between 
the ctrdinate and the tangent, be bisected 
in the vertex of the diameter B. For let 
B E be dnwD parallel to A D, it will be 
an ordinate to the diameter A £ ; and the 
dbsctss B C will be equal to the absciss 
A £, or fi D. Q. E. B. 

Hence, if A C be an ordinate to B C, 
md A D be drawn so as to make B D as 
D C, then is A D a tangent to the parabo- 
la. Also the segment of the tangent, A D, 
intercepted between the diameter and 
point of contact, is bisected by a tangent 
B 6, passing through the Tertex of I> C. 

•* To draw Tangents to the Parabola." 
If die point of contact C be given (fig. 7.) : 
draw the ordinate C B, and produce the 
axistiU A T be as A B ; thert join T 0, 
which will be the tai^g^t. Or If the 
point be given in the axis produced : take 
A B =s A T, and draw the ordinate B C, 
which will give C the point of contact ; to 
which draw the line T C as before. If D 
be any other point, neither in the curve 
nor in the axis produced, through which 
tiie tangent is to pass, draw D E G per- 
pendicular to the axis, and take D H 
a mean proportional between D E and 
D 6, and draw H C parallel to the axis, 
ao shall C be the point of contact through 
which, and the given point D, the tangent 
D C T is to be drawn. 

When the tangent is to make a given 
angle with the ordinate at the point of 
contact : take the absciss A 1 equal to half 
the parameter, or to double the fooal dis- 
tance, and draw the ordinate I £ : also 
draw A H to make with A I the angle 
H A I equal to the given angle t then 
draw H C parallel to tne axis, and it will 
cut the curve in C, the point of contact, 
where a line drawn to make the given 



an^le with C B will be the tangent re- 
quired. 

•*To find the Area of a ParaboU.»> Mul- 
tiply the base E G by the perpendicular 
height A 1, and > of the product will be 
the area of the space A E G A ; because 
the parabolic space is ^ of its circumscrib- 
ing parallelogram. 

••To find the length of the Curve 
A C," commencing at the vertex. Let y 
es the ordinate B C,^ sb the parameter* 

9 as ^andf «v^l X^*; then shall } 

P X (q 9-^ hyp. log. of ^ -f- 1 ) be the 
length of the curve A C. 

Pababola, Carterion, is a curve of the 
second order, expressed by the equation 
xyssaxi-^bx*-^ cx-f. d, containing 
four infinite legs, viz* two hyperbolic 
ones M M, B m (Plate Parabola, ^g, 8), 
(A E being the asymptote) tending con- 
trary wajrs, and two parabolic legs B N, 
M N joining them, being the sixty-sixth 
species of lines of the third order, accord- 
ing to Sir Isaac Newton, called by him a 
trident : it is made use of by Des Cartes, 
in the third book of his Geometijr, for find- 
ing the roots of equations of six dimensions 
b^ its intersections with a circle. Its most 
simple equation isx y ss x) -|- a3, and the 
points through which it is to pass may be 
easily found by means of a common para- 
bola, whose absciss is a x' -|- 6 x -|- c, 

and an hyperbola, whose absciss is — ; 

for y will be equal to the sum or differ- 
ence of the correspondent ordinates of 
this parabola and hyperbola, 

Pababola, diverging^ a name given by 
Sir Isaac Newton to five different lines of 
the third order, expressed by the equa.. 
tion yy=sax3-t-ix*-f- cx-|-d 

PARABOLIC atifmptote, in geometry, 
is used for a parabolic line approaching 
to a curve, so that they never meet ; yet, 
by producing both indefinitely, their dis- 
tance from each other becomes less than 
any gpven line. Maclaurin observes, that 
there may be as many different kinds of 
these asymptotes as there are parabolas 
of different orders. 

When a curve has a common parabola 
for its asymptote, the ratio of the sub- 
tangent to tne absciss approaches con- 
tinually to the ratio of two to one, when 
the axis of the parabola coincides with 
the base ; but this ratio of the subtan- 
gent to the absciss approaches to that of 
one to two, when the axis is perpendicu- 
lar to the base. And by observing the 
limit to which the ratio of the subtangent 
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and absciss approach^, panbolic asymp- 
totes of various kinds may be discovered. 

Pababolic conoid, in geometry, a soKd 
l^enersted by the rotation of a parabola 
about its axis : its solidity is ss j of that 
of its circumscribing cyhnder. The cir- 
cles, conceived to be the elements of this 
ligiire» arc in arith«etical proportion, de- 
creasing towards the vertex. A parabo- 
lic conoid is to a cylinder of the same 
base and height, as 1 to 3» and to a cone 
of the same base and height as 1^ to 1. 
See the article Gaugifo. 

Parabolic cunetUf a solid ii&fure formed 
by multiplying all the D B*s (Plate Para- 
boU, fig. 9.) into the D S's ; or, which 
amounts to the same, on the base A P B 
erect a prism whose altitude is A S ; this 
will be a parabolical cuneus, which of ne- 
cessity will be equal to the parabolical 
pyrainidoid, as the component rectangles 
in one are severally equal to all the com- 
ponent squares in the other. 

Parabolic pyramitUnd, a solid figure, 
generated by supposing all the squares of 
the ordinate applicates in the parabola so 
placed, as that the axis shall pass through 
all the centres at right angles ; in which 
case, the aggregate of the planes will 
form the parabolical pyraroidoid. 

The solidity hereof is had by multiply- 
ing, the base by half the altitude, the rea- 
son of which is obvious ; for the compo- 
nent planes being a series of arithmetical 
proportionals beginning from 0, their 
sum will be equal to the extremes multi- 
plied by half the number of terms. 

Parabolic 9pacet the area contained 
between any entire ordinate, as V V (Plate 
Parabola, fig. 10.), and the curve of the 
incumbent parabola. 

The parabolic space is to the rectangle 
of the semi-ordinate into the absciss, as 2 
to 3 i to a triangle inscribed on the ordi- 
nate as a base, it is as 4 to 3. 

Every parabolical and paraboloidical 
space is to the rectangle of the semi-or- 
dmatc into the absciss, as r x y (''> 4- 
to X ^ ; that is, as r to m -f- r. 

Parabolic opindle, in gauging ; a cask 
of the seoond variety is called the middle 
frustrum of a parabolic spindle. The par- 
abolic spindle is eight-fifteenths of its cir- 
cumscribing cylinder. 

PARADE, in war, is a place where the 
troops meet to go upon guard, or any 
other service. In a garrison, where there 
are two, three, or more regiments, each 
have their parade appointed, where they 
are to meet upon all occasions, especially 
upon any alarm. And in a camp, all par- 
ties, convoys, and deUchments, have a 



parading place appointed tbem at th^ 
Dead ofsome regiment. 

PARADISEA, the bird of Paradue^ in 
natural history, a genus of birds of the 
order Picac. Generic character : bill co- 
vered at the base with downy feathers ; 
nostrils covered by the feathers : tail of 
ten feathers, two of them, in some spe- 
cies, very long ; legs and feet very }*rgji 
and strong. These birds chiefly inhabit 
North Guinea, from which they migrate 
in the dry season into the neighbouring 
isUnds. I1iey are used in these countries 
as ornaments for the head-dress, and 
the Japanese, Chinese, and Persians, im- 
port them for the same purpose. The 
rich and peat among the latter attskch 
these brilliant collections of plumage, not 
only to their own turbans, but to the 
housings and harnesses of their hoives. 
They are found only within a few de- 
grees of the equator. Gmelin enume- 
rates twelve species, and Latham eic^ht. 
P. apoda, or the greater Paradise bird, is 
about as large as a thrush. These birds 
are supposed to bread in North (Suinea, 
whence they migrate into Aroo, return- 
ing to North Guinea with the wet mon- 
soon. They pass in flights of thirty or 
forty, headed by one whose flight is hi^- 
cr than that of the rest. They are often 
distressed by means of their long feathers 
in sudden shiftings of the wind, and, una- 
ble to proceed in their flight, are esailf 
taken by the natives, who also <^tch them 
with birdUme, and shoot them with blunt- 
ed arrows. They are sold at Aroo for an 
iron nail etch, and at Banda for half a rix- 
dollar. Their food is not ascertained, 
and they cannot be kept alive in confine- 
ment. The smaller bird of Paradise is 
supposed by Latham to be a mere va- 
riety of the above. It is found only in 
the Papuan islands, where it is caught 
by the natives often by the hand, and 
exenterated and seared with a hot iron 
in the inside, and then put into the hol- 
low of a bamboo to secure its plumage 
from injury. 

PARADOX, in philosophy, a proposi- 
tion seemingly absurd, as being contrary 
to some received opinion ; but yet true 
in fact. No science abounds more with 
paradoxes than geometry ; thus, that a 
right line should continually approach 
to the hyperbola, and yet never reach 
it, is a tnie paradox ; and in the same 
manner, a spiral may continually ap- 
proach to a point, and yet not reach it, 
in any number of revolutions, however 
great. 

PARAGOGE, in grammar, a figure 
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whcTcby a letter or syllable is added to 
the end of a word : as med, for me, dicier, 
for diet, 8cc. 

PARALLACTIC, in general, some- 
thing relating to the parallax of heavenly 
bodies. See Paballax. 

The parallactic angle, of a star, &c. is 
the difference of the angles C E A (Plate 
Parabola, &c. fig. IL) B T A, under 
which its true and apparent distance 
from the zenith is seen; or, which is the 
same thing, it is the angle T S E. The 
sines of the parallactic angle A L T, A S 
T, (fig. 12.) at the same or equal distan- 
ces, Z S, from the zenith, are in the recip- 
rocal ratio of the distances T L, and T S, 
from the centre of the earth. 

PARALLAX, in astronomy, denotes a 
change of the apparent place of any hea- 
venly body, caused by being seen fix)m 
different points of view ; or it is the dif- 
ference between the true and apparent 
distance of any heavenly body from the 
zenith. Thus let A B (Plate XU. Mis- 
ceU. fig. 1.) be a quadrant of great cir- 
cle on the earth's surface. A, the place 
of the spectator, and the point Y, in the 
heavens, the vertex and zenith. Let 
V N H represent the starry firmament, 
A D the sensible horizon in which sup- 
pose the star C to be seen, whose dis- 
tance from the centre of the earth is T 
CL If this star were observed from the 
centre T, it would appear in the firma- 
ment in E, and elevated above the hori- 
zon by the arch D E ; this point E is call- 
ed the true place of the phenomenon or 
star. But an observer viewing it from 
the surface of the earth at A, will see it 
at D, whick is called its visible or appa- 
rent place ; and the arch D E, the distance 
between the true and visible place, is 
what astronomers call the parallax of the 
star, or other phenomenon. 

If the star rise higher above the hori- 
xon to M, its true place visible from the 
centre is P, and its apparent place N ; 
whence its parallax will be the arch 
P N« which is less than the arch D E. 
The horizontal parallax, therefore, is the 
rreatest ; and the higher a star rises, the 
le§s is its parallax ; and if it should come 
to the rertex or zenith, it would have no 
parallax at all ; for when it is in Q, it is 
seen both from T and T and A in the 
lame line T A V, and there is no differ- 
ence between its true and apparent or 
viable place. Again, the further a star 
is distant from the earth, so much the less 
is iu parallax ; thus the parallax of the 
VOL. IX. 



star F is only G D, which Is lefis than 
D E, the parallax of C. Hence it is plain, 
that the parallax is the difference of the 
distances of a star from the zenith, when 
seen from the centre and from the sur- 
face of the earth ; for the true distance 
of the star M from the zenith is the arch 

V P, and its apparent distance V N, the 
difference between which, P N, is the. 
parallax. 

These distances are measured by the 
angles V T M, and V A M, but V A M— 

V T M =B T M A. For the external an- 
gle y A M =E angle A T M 4- angle 
A &f T, the two inward and opposite 
angles; so that A M T measures the pa- 
rallax, and upon that account is itself 
frequently called the parallax ; and this 
is always the angle unaer which the semi- 
diameter of the earth, A T, appears to 
an eye placed in the star; and therefore, 
where the semi-diameter is seen direct- 
Iv, there the parallax i^ greatest, viz. in 
the horizon. When the star rises high- 
er, the sine of the parallax is always to- 
the sine of the star's distance frcta the 
zenith, as the semi-diameter of the earth 
to the distance of the star from the 
earth's centre ; hence if the parallax of a 
star be known at any one distance from 
the zenith, we can find its parallax at any 
other distance. 

If we have the distance of a star from 
the earth, we can easily find its parallax ; 
for on the triangle T A C, recungular at 
A, having the semi-diameter of the earth, 
and T C the disUnce of the sUr, the 
angle ACT, which is the horizontal 
panllax,is found by trigonometry ; and 
on the other hand, if we have this paral- 
lax, we can find the distance of the star; 
since in the same triangle, having A T» 
and the angle ACT, the distance T C 
may be easily found. 

Astronomers, therefore, have invented 
several methods for finding the paral- 
laxes of stars, in order thereby to disco- 
ver their distances from the earth. How- 
ever, the fixed stars are so remote as to 
have no sensible parallax ; and even the 
sun, and all the primary planets, except 
Mars and Venus when in perigee, are 
at so great distances from the earth, that 
their parallax is too small to be observed. 
In the moon, indeed, the parallax is found 
to be very considenible, which in the ho- 
rizon amounts to a degree or more, and 
may be found thus : in an eclipse of the 
moon, observe when both its horns are in 
the same vertical circle, and at that in* 

Q 
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stant take the altitudes of both horns : the 
difference of these two altitudes being 
halved and added to the least, or sub- 
tracted from the greatest, gives nearly the 
risible or apparent altitude of the moon's 
centre ; and the true altitude is nearly 
equal to the altitude of the centre of the 
shadow at that time. Now we know the 
altitude of the shadow, because we know 
the place of the sun in the ecliptic, and 
its depression under the horizon, which 
is equal to the altitude of the opposite 
point of the eclipic in which is the centre 
• of the shadow. And therefore, having 
both the true altitude of the moon and 
the apparent altitude, the difference of 
these is the parallax required. But as 
the parallax of the moon increases as she 
approaches towards the earth, or the pe- 
rigxum of her orbit, therefore astrono- 
mers have made tables, which show the 
horizontal parallax for every degree of 
its anomaly. 

^ The parallax always diminishes the al- 
titude of a phenomenon, or makes it ap- 
pear lower than it would do, if viewed 
from the centre of the earth ; and this 
change of the altitude may, according to 
the different situation of the ecliptic and 
equator in respect of the horizon of the 
spectator, cause a change of the latitude, 
longitude, declination, and right ascen- 
sion of any phenomenon, which is called 
their parallax. The parallax, therefore, 
increases the right and oblique ascension ; 
diminishes the descension ; diminishes the 
northern declination and latitude in the 
eastern part, and increases them in the 
western ; but increases the southern both 
in the eastern and western part ; dimi- 
nishes the longitude in the western part, 
and increases it in the eastern. Hence it 
appears, that the parallax has just oppo- 
site effects to refraction. See Rkfractioit. 

Parixlax, anftital, the change of the 
apparent place of a heavenly body, which 
is caused by being viewed from the earth 
in different parts of its orbit round the 
sun. The annual parallax of all the 
planets ra found veiy considersble, but 
that of the fixed stars is imperceptible. 

Paaallax, in levelhng, denotes the 
angle contained between the line of the 
true level and that of the apparent level. 

PARALLEL. The subject of parallel 
lines, says Playfair, is one of the most dif- 
ficult in the Elements of Geometry. It 
has accordingly been treated in a great 
rariety of diiferent ways, of which, per- 
haps, there is none which can be said to 



have given entire satisfaction. The diffi- 
culty consists in converting the twenty- 
seventh and twenty-eighth of fiucKd, or 
in demonstrating, that parallel strai^t 
lines (or such as do not meet one another) 
when they meet a third I'me, make the 
alternate angles with it equal, or, which 
comes to the same, are e<iually inclined 
to it, and make the exterior angle equal 
to the interior and opposite. In order to 
demonstrate this proposition, EucKd as- 
sumed it as an axiom, that if a straight 
hne meet two straight lines, so as to make 
the interior angles on the same side of it 
less than two ri{^ht angles, these straight 
lines being continually produced, will at 
length meet on the side on which the an- 
gles are that are less than two right an- 
gles. This proposition, however, is not 
self-evident ; and ought the less to be re- 
ceived, without proof that the converse 
of it is a proposition that confessedy re- 
quires to be demonstrated. In order to 
remedy this defect, three sorts of me- 
thods have been adopted — a new definV- 
lion of parallel lines ; a new manner of 
reasoning on the properties of strai|^t 
lines, without any new axiom ; and the 
introduction of a new axiom less excep* 
tionable than Euclid's. Playfair adopts 
the latter plan ; but we do aot perceive 
that his axiom is by any means self-evident 
upon Euclid's definition, which he retains^ 
viz Parallel straight lines are such aa are 
in the same plane, and which being pro- 
duced ever so far both ways do not me^. 
A more intelligible, and we think an 
equally rigid demonstration of the pro- 
perty of parallels may be obtained with- 
out any axiom, by means of a new defini- 
tion. It may at first sight be thought, that 
the objection urged by Playfair against 
the definhion in T. Simpson's first edition* 
must equally hold against ours ; but we 
think that if his objection really hold 
good against that definition, (though we 
confess we cannot feel the force ofity) it 
is obviated by distinsniishing, as ought to 
be done, between tne distance and the 
measure of that distance. 

We must of course suppose our read- 
ers acquainted with the proportions in 
Euclid preceding the twenty -seventh ; bat 
to save the necessity of reference, we shall 
give an enunciation of those which we 
shall have to employ in our demonstra- 
tion, in the form in which we employ 
them. 1. (Prop. 16.) If one side of a 
triangle be produced, the outward angle 
is greater than either of the inward oppo- 
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site angles. 2. (Prop. 19.) The greater 
angle of eTeiy triangle haf the greater 
aide oppofite to it. 3. (Prop. 4.) If two 
triangles bare two sidei of the one respec- 
tively equal to two sides of the other, and 
have the included angles equal, the other 
angles will be respectively equal, viai, 
those to which the equal sides are oppo- 
Bite. 4. (Prop. 15.) If two straight lines 
cut each other, the vertical or opposite 
angles will be equal. 5. (Prop. 13.) If 
• straif^t line meet another, the sum of 
the adjacent angles is equal to the sum of 
two right an^es. 

6. DefimHon. Parallel straight lines 
are those whose least distances rrom each 
other are every where equal. 

7. Theorem I. The perpendicuUr 
^Umwn to a stnight line from any point, 
is the least line tnat can be drawn from 
that point to the given line. 

l^t C D (PUte XII. Miflcell fig. 2.) be 
a straight line drawn from C perpendicu- 
lar to AB; and let C E be any other 
straight line from C to A B ; then is C D 
less than C E. For the angle C D £ 
equals angle C D A by construction ; and 
C D A is greaterthan C £ D (1); there- 
fore C O E is greater than C £ D. Hence 
(2) C D is less than C fi. 

8. Cor. 1. Hence the perpendicular 
from any point to a straight line is the 
tnie measure of the least distance of that 
point from that line. 

9. Cor. 2. Hence (6) the perpendicu- 
lars to one of two parallel straight lines, 
from any points in the other, are every 
where equal to each other. 

10. Cor. S. Hence two parallel straight 
lines, however far they may be produced, 
can never meet. 

11. Theorem II. If a line meeting two 
parallel straight lines be perpendicular to 
one of them, it is also perpendicular to 
the other. 

If A B (fig. 3.) be parallel to C D, and 
£ F meet them so as to be perpendicular 
to A B, it will also be perpendicular to C D. 
If not, draw E G perpendicular to C D,and 
from G draw G H perpendicular to A B. 
Then since £ F and G H are both perpen- 
dicular to A B, and are drawn from F and 
G, points in C D, G H equals E F (9). 
Again, since angle GHBorGHEis 
greaterthan angle GEH(l)RGis great- 
er than G H (2). Hence E G is greater 
than E F. Therefore E G is not perpen- 
dicular to C D (7) ; and in the same man- 
ner it may be shown, that no other line 
can be drawn from the point E perpen- 
dicuhur to C D without coinciding^with 



B F. Therefore E F is perpendicular to 
CD. 

12. Theorem lU. If two straight lines 
be perpendicular to the same straight 
line, they are parallel to each other. 

If A B (fig. 4.) and C D be both perpen- 
dicuUr to £ F, then A B is parallel to 
CD. If A B be not parallel to C D, let 
G H, passing through the point £, be pa- 
rallel to C D. Then since £ F is perpen- 
dicular to C D, it is also perpendicular to 
G H (11). Hence angle H £ F is a right 
angle, and therefore equal to angle B £ F, 
the less to the greater, which is absurd. 
Therefore G H is not parallel to C D i 
and in the same manner it may be shown 
that no other line passing through £, 
and not coinciding with A B, is parallel 
to C D. Therefore A B is parallel to 
CD. 

13. Cor. Hence it appears, that through 
the same point no more than one line can 
be drawn parallel to the same straight* 
line. 

It may be thought necessary to remark, 
that the preceding theorem pre-supposes 
the admission of a postulate, that through 
any point, not in a given straight line, a 
straight line may be drawn parallel to 
that straight line, or that straight line 
produced. 

14. Theorem IV. If a straight line 
fall upon two parallel straight lines, it 
mdkes the alternate angles equal to one 
another ; and the exterior angle equal to 
the interior and opposite angle on the 
same side ; and likewise the two interior 
angles upon the same side, together, 
equal to two right angles 

If A B (fig. 5.) be parallel to C D. and 
£ Fcut them in the points H G, tlien tlie 
angle A H G equals the alternate angle 
H G D : the exterior angle £ H B equals 
the interior and opposite angle on the 
same side, H G D ; and the two interior 
angles on the same side, B N G, and 
H G D are together equal to two right an- 
gles. From H draw H K perpendicuUr 
to C D, and from G draw G 1 perpendicu- 
lar to A B. Then since H K is perpen* 
dicular to C D, it is also perpendicular to 
A B (11) ; consequently G I is parallel to 
H K (12). But H I and G K are perpen- 
diculars to G 1, from H and K, points in 
U K; therefore (9) H I equaU G K. Hence 
in triangles G I H, H G K, the side H I 
equals the side G K, G I equaU H K (9), 
and the included angle G I U equals the 
included ungle H K G ; therefore angle 
I H G equaU angle H G K (3). Again, 
angle £ H B eqimls A H G (4) ; therefore it 
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€qiuk H G D. Lastly* B N G and H G D 
»re together equal to A H G and B H G 
together; and uierefore (5) are equal to- 
gether to the sum of two right angles. 

15. Theorem v. If a straight line fall- 
ing upon two other straight lines makes 
the alternate angles equal to one another, 
those two straight lines will be parallel. 

Let the straight line E F, (6g. 6.) which 
falls upon the two straight lines A B, C D, 
make the alternate angles A B F, E F D, 
equal to one another, then A B is parallel 
to C D. If not, through fidraw GH parallel 
to C D. Then the alternate angle G £ F 
equals the alternate angle £ F D. But 
A £ F equals E F D ; therefore A E F is 
equal to G E F, the less to the grater. 
Hence G H is not parallel to C D s and in 
like manner it may be shown that no 
other line passing through the point E^ 
and not comciding with A B, is parallel 
to C D. Therefore A B is parallel to 
CD. 

16. Cor. If a straiglit line, falling upon 
two other straight lines, makes the exte- 
rior angle equal to the interior and oppo- 
site one on the same aide of the line ; 
or makes the interior angles on tlie same 
side equal to two right angles; the two 
straight lines shall be pandlel to one 
another. 

Pabaixel planet, are such planes as 
have all the perpendiculars drawn be- 
twixt them equal to each other. 

Faballzl rafft, in optics, are those 
which keep at an equal oistance from the 
visible object to the eye, which is sup- 
posed to be infinitely remote from the 
object. 

Paballbl rti/er, an instrument con- 
sisting of two wooden, brass, &c. rulers, 
equally broad every where ; and so join- 
ed together by the cross blades as to open 
to diiferent intervals, accede and recede, 
and yet still retain their parallelism. See 

PsifTAOBAPH. 

Paballbls, or parallel circlet, in geo- 
graphv, called also parallels or circles of 
latitude, are lesser circles of the sphere 
Conceived to be drawn from west to east, 
through all the points of the meridian, 
commencing from the equator to which 
they are parallel, and terminating with 
the poles. They are called parallels of 
latitude, because all places lying under 
the same parallel have the same lati- 
tude. 

Paballels tf latitude, in astronomy, 
are lesser circles of the sphere parallel 
to the ecliptic, imagined to pass through 
every degree and minute of the colures. 
They arc represented on the globe by the 



divisiofls on the quadrant of altitude, jb 
its motion round the globe, when screwed 
over the pole of the ecliptic. See G lobs. 

Paballbls of aUitude, or Alxucab- 
TABS, are circles parallel to the horizon^ 
imagined to pass through every degree 
and minute of the meri£an between the 
horizon and zenith, having their poles in 
the zenith. They are represented on the 
globe by the divisions on the quadrant of 
altitude, in iu motion about the body of 
the globe, when screwed to the zenith. 

Paballbls of declination, in astronomy, 
are the same with paralleb of latitude, 
in geography. 

Paballkl ophere, that situation of the 
sphere, wherein the equator coincides 
with the horizon, and the poles with the 
zenith and nadir. In this sphere all the 
parallels of the equator become parallels 
of the horizon; consequently, ik> stars 
ever rise or set, but all turn round in cir- 
cles parallel to the horizon ; and the sun, 
when in the equinoctial, wheeb round the 
horizon the whole day. After his rising 
to the elevated pole, he never sets for six 
months ; and after his entering again on 
the other side of the line, never rises for 
six months longer. This is the position 
of the sphere to such as live under the 
poles, and to whom the sun is never above 
230 3(/ high. 

Palallkl tailing, in navigation, is the 
sailing under a parallel of latitude. See 
Navioatioit. 

PARALLELEPIPED, or Paballelo- 
PIPED, in geometry, a regular solid, com- 
prehended under six parallelograms, the 
opposite ones whereof are similar, paral- 
lel, and equal. All parallelepipeds, 
Erisms, cylinders, &c. whose bases and 
eights are equal, are themselves equal. 
A diagonal plane divides a parallelepiped 
into two e<}ual prisms; so that a triangu- 
lar prism IS half a parallelepiped, upon 
the same base, and of the same altitude. 

AH parallelepipeds, prisms, cylinders, 
&c. are in a ratio compounded of their 
bases and altitudes ; wherefore, if their 
bases be equal, they are in proportion to 
their altitudes, and conversely. All pa- 
rallelepipeds, cylinders, cones, &c. are in 
a triplicnte ratio of tlieir homologous 
sides, and also of their altitudes. 

Equal parallepipeds, prisms^ cones, 
cvlinders, &c. reciprocate their bases and 
altitudes. 

PARALLELISM, the situation or qua- 
lity whereby any thing is denominated 
parallel. See Parallel. 

Paeallsusx of the earth^o axie, in 
astronomy, that situation of the earth's 
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mxts, in its pfofrew throagfa its oibit, 
whereby it is stiU directed towsrds the 
pole-star ; so thst if a Kne be drawn pa- 
rallel to its axis, while in any one position, 
the axis, in all other positions, will be al- 



winrs parallel to the sane line. 

This parallelism is the resolt of the 
eaith'k double motion, viz. round the sttn» 
and round its own axis ; or its annual and 
diurnal motion ; and to it we owe the yU 
cissitudes of seasons, and the inequality 
of day and night. 

Pa XAtXEUSM of the tvwt oftreet. These 
are never seen parallel, but always in- 
clining to each other towards the fur- 
, ther extreme. Hence mathematicians 
have taken occasion to inquire in what 
lines the trees must be disposed to cor- 
rect this effect of the perspective, and 
make the rows still appear parallel. The 
two rows roust be such, as that the une- 
qual intervals of any two opposite or cor- 
respondent trees may be seen under 
equal visual rays. 

PARALLELOGRAM, in Geometry, a 
quadrilateral right-lined figure, whose 
opposite sides are parallel and eqoAl to 
each other. It is generated by the equa- 
ble motion of ari^t line always parallel 
to itself. When it has all its four angles 
ri^ht, and only its opposite sides equal, 
it IS called a rectangle or oblong. When 
the angles are all right, and the sides 
equal, it is called a square. If all the 
sides are equal, and the angles unequid, 
it is called a rhombus or lozenre ; ana if 
the sides and angles be unequal, it is call- 
ed a rhomboides. 

In every parallelogram, of what kind 
soever, a diagonal divides it into wo 
equal parts ; the angles diagonally oppo- 
site are equal ; the opposite angles of the 
same side are together equal to two right 
angles; and each two sides, together, 
greater than the diagonal. 

Two parallelograms on the same or 
equal base, and of the same height, or 
between the same parallels, are equal ; 
and hence two triangles on the same base, 
and of the same height, are also equal. 
Hence, also, every triangle is half a pa- 
rallelogram, upon the same or an equal 
base, and of the same altitude, or between 
the same parallels. Hence, also, a trian- 
gle is equal to a parallelogram, having 
the same base, ana half the altitude, or 
half the base, and the same altitude. 

Parallelograms, therefore, are in a gi- 
ven ratio compounded of tlieir bases and 
altitudes. If then the altitudes be equal, 
they are as the bases, and conversely. 

In similar parallelograms and triangles, 



the ahitades tre proportional to the h«. 
mologous ndes, and the bases are cut 
proportionably thereby. Hence similar 
parallelograms and triangles are in a du- 
plicate ratio of their homologous sides f 
as also of their altitudes, aim the seg- 
ments of their bases ; they are, therefore, 
as the squares of the sides, altitudes, and 
homoloffous segments of the bases. 

In eveiy parallelogram, the sum of the 
squares of the two diagonals, is equal to 
the sum of the squares of the four sides. 
For if the parallelogram be rectangular, 
it follows that the two diagonals are 
equal ; and, consequently, the square of 
a diagonal, or, which comes to the same 
thing, the square of the hypotbenuse of 
a right angle, is equal to the squares of 
the sides. See Gkomstst. 

Pakallxlooram, or Paballxusx, a 
machine for the ready reduction of de- 
signs; it is tbe same with the Pknta- 
ABAtH, which see. 

PARAMETER, in conic sections, a 
constant line, otherwise called /a^ut ivc- • 
titm. The parameter is said to be con- 
stant, because, in the parabola, the rec- 
tangle under it, and any absciss, is always 
eqmd to the square of the corresponding 
semi-ordinate ; and in the ellipsis and hy- 
perbola, it is a third proportional to the 
conjugate and transverse axis. 

If t and e be the two axes in the ellipse 
and hyperbola, and x andy an absciss 
and its ordinate in the parabola : then 

t: cii cipssi — = the parameter in the 

former ; 

x'.y.iyip ^-SB the psrameter in the 

last. 

The parameter is equal to the double 
ordinate drawn through the focus of one 
of the three conic sections. 

PARAMECIUM, in natural history, a 
genus of the Vermes Infusoria class and 
order. Worm invisible to the naked eye, 
simple, pellucid, flattened, oblong. There 
are seven species, of which P. aurelia is 
rather a large animalculum, membrana- 
ceous, pellucid, and about four times 
longer than it is broad ; the fore-part ob- 
tuse, transparent, without intestines; the 
hind>part replete with molecules of va- 
rious sizes; the fold which ^ocs from 
the middle to the apex is a striking cha- 
racteristic of the species, forming a kind 
of triangular aperture, and giving it 
somewhat the appearance of a gimblet. 
Its motion is rectilinear, reeling or stag- 
gering, and generally vehement. They 
arc frequently found cohering length wise ; 
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the Iftteral edges of both bodies appetr 
bright. The may also be seen some- 
times lying on one another alternately, at 
others adhering by the middle. They 
s^ill live many months in the same water 
without its being renewed. They are 
found in the beginning of summer, in 
those ditches in which duck-weed a- 
bounds. P. chrysalis is found plentiful* 
ly in salt water. 

PARAPET, in fortification, an elera- 
tion of earth, designed for covering the 
•oldiers from the enemies' cannon or 
small shot. The thickness of the para- 
»et is from eighteen to twenty feet ; its 
leight is six feet on the inside, and four 
Of five on the outside. It is raised ou the 
rampart, and has a slope above called the 
superior talus, and sometimes the glacis, 
of the parapet. The exterior talus of the 
parapet is the slope facing the country : 
there is a banquette or two for the sol- 
diers who defend the parapet to mount 
upon, that they may the better discover 
the country, fosse, and counterscarp, and 
fire as they find occasion. Parapet of the 
covert-way, or corridor, is what covers 
that way from the sight of the enemy, 
which renders it the most dangerous 
place for the besiegers, because of the 
neighbourhood of the faces, fianks, and 
curtains of the place. 

Paraprt is also a little wall raised 
breast high, on the banks of bridges, 
keys, or high buildings, to serve as a sUy, 
and prevent people's falling over. 

PARAPURASE, an explanation of 
some text, in clearer and more simple 
terms, whereby is suppUed what the au- 
thor might have said or thought on the 
subject i such are esteemed Erasmus's 
Paraphrase on the New Testament, the 
Chaldee Paraphrase on the PenUteuch, 
&c 

PARA SANG, an ancient Persian mea- 
sure, difierent at different times, and in 
different places ; being sometimes thirty, 
sometimes forty, and sometimes fifty sta- 
dia, or furlongs. 

PARASITES, or Parantical planU, in 
botany, such plants as are supported by 
the trunk or branches of other plants, 
from whence they receive their nourish- 
ment, and will not grow upon the ground, 
as the misletoe, &c. 

PARCENERS, in law, persons holding 
lands in copartnership, and who may be 
compelled to make division. It occurs 
where lands descend to the females, who 
all take equal shares of their deceased 
father's lands. 

PARCHMENT, in commerce, the 



skins of sheep or goats, prepared after 
such a manner as to render it proper for 
writing upon, covering books. Sic. The 
manutacture of parchment is begun by 
the skinner, and finished by the parch- 
ment-maker. The skin, havinr been 
stripped of its wool, and placed in the lime- 
pit, in the manner described under the 
article Sbaxxt, the skinner stretches it 
on a kind of frame, and pares oiT.tbc flesh 
with an iron instrument : this done, it is 
moistened with a rag, and powdered 
chalk being spread over it, the skinner 
takes a large pumice-stone, fiat at bottom, 
and rubs over the skin, and thus scowers 
off the flesh ; he then goes over it again 
with the iron instrument, moistens itss 
before, and rubs it sgain with the pumice- 
stone without anv chalk undemem : this 
smooths and softens the flesh-side very 
considerably. He then drains it again, by 
passing over it the iron instrument as be- 
fore. The flesh-side being thus drained, 
by scraping off the moisture, he in the 
same manner passes the iron over the 
wool or hair-side ; then stretches it tight 
on a frame, and scrapes the flesh-side 
again : this finishes its draining : and the 
more it is drained, the whiter it becomes. 
The skinner now throws on more chalk, 
sweeping it over with a piece of lamb- 
skin that has the wool on, and this 
smooths it still further. It is now left to 
dry, and when dried, taken ofi*the frame 
by cutting it all round. The skin, thus 
far prepared by the skinner, is taken out 
of his hands hy the parchment-maker, 
who first, while it is diy, pares it on a 
summer (which is calf-skin stretched 
in a frame), with a sharper instrument 
than that used by the skinner, and work- 
ing witi) the arm from the top to the 
bottom of the skin, takes away about one 
half of its thickness. The skin, thus 
equally pared on the flesh side, is ag^n 
rendered smooth, by being rubbed with 
the pumice-stone, on a bench covered 
with a sack stuffed with flocks, which 
leaves the parchment in a condition fit fbr 
writing upon. The parings thus taken 
off the leather are used in making ghie, 
size, &c. See Glvs, &c. What is odled 
vellum, is only parchment made of the 
skins of abortives, or at least sucking 
calves This has a much finer grain, aud 
b whiter and snf )othcr than pmhroent ; 
but is prepared in the same manner, ex- 
cept its not being passed through the 
lime-pit. 

PARDON, is the remitting or fbrgiv- 
ing a felony or other offence committed 
against the King. Blackstone mentions 
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the power of pardoning^ ofFencei to be one 
of the greatest advantages of monarchy, 
in general, above every other form of gfo- 
vernment, and which cannot subsist in 
democracies. Its utility and necessity 
sre defended by him on all those princw 
pies which do honour to human nature. 

Pardons are either general or special : 
l^neral, as by act of Parliament, of which, 
if they are without exceptions, the court 
must take notice, ex oficU; but if there 
are exceptions therein, the party must 
arer, that he is none of the persons ex- 
cepted; special pardons, are either of 
course, as to persons convicted of man- 
slaughter, or «e d^/(»idbtd!», and by seve- 
ral statutes, to those who shall discover 
their accomplice^ in several felonies ; or 
of g^ace, which are by the king's char- 
ter, of which the court cannot take notice, 
«r •JEcMi but they must be pleaded. A 
pardbn may be conditional, that is, the 
King may extend his mercy upon what 
terms he pleases ; and may annex to his 
bounty a condition, either precedent or 
•ubseouent, on the performance whereof 
the validity of the pardon will depend ; 
and this by the common law. 

All panions must be under the great 
seal. The effect of a pardon is to make 
the offender a new man : to acquit him 
of all corporal penalties and foifeitures 
annexed to that offence, and to give him 
m new credit and capacity : but nothing 
hut an act of Parliament can restore or 
purify the blood after an attainder. 

PAREGORICS, me<^ines that assuage 
pain, otherwise called anodynes. See 
Pbabxact. 

PARENCHTMA of pkmt%. Grew ap- 
pheB the term parenchyma to the pith or 
pulp, or that inner part of a fruit or plant 
through which the juice is supposed to 
be distributed. Tliis, when viewed with 
a microscope, appears to resemble mar- 
row, or rather a sponge, being a porous, 
flexible, dilatable substance. Its pores 
are innumerable and exceeding small, re- 
ceiving as much humour as is requisite 
to fill and extend them, which disposition 
of pores it is that is supposed to fit the 
plant for vegetation and growth. 

PARENTS and CHILDREN, in law. 
If parents run away, and leave their chil- 
dren at the charge of the parish, the 
church-wardens and overseers, by order 
of the justices, may seize the rents» 
goods, and chattels of such persons, and 
dispose thereof towards their children's 
maintenance. A parent may lawfully 
Cfnrect his child, being under age, in a 



reasonable manner ; but the legal power 
of the father over the persons of his chil- 
dren ceases at the age of twenty-one. 

PARENTHESIS, in grammar, certain 
bitercalaiy words, inserted in a discourse, 
which interrupt the sense or thread, but 
seem necessaiy for the better understand- 
ing*of the subject. The proper charae- 
teristic of a parenthesis is, that it may be 
either taken in or left out, the sense and 
the grammar remaining entire. In speak- 
ing, the parenthesis is to be pronounced 
in a different tone ; and in writing, it is 
enclosed between ( ), called also a pa- 
renthesis, but commonly a bracket, or 
crotchet, to distinguish it from the rest 
of the discourse. The politest of our mo- 
dem writers avoid all parentheses, as 
keeping the mind in suspense, embar- 
rassmg it, and rendering the discourse 
less clear, uniform, and agreeable. 

PARHELIUH, or PARHSLioiry in phy- 
siology, a mock sun, or meteor, in form 
of a very bright light, appearing on one 
side of the sun. The parhelia are formed 
bv the reflection of the sun's beams on a 
cloud properly posited. They usually 
accompany the coronx, or luminous cir- 
cles, and are placed in the same circum- 
ference, and at the same height. Their 
colours resemble that of the rainbow ; the 
red and yellow are on the side towards 
the sun, and the blue and violet on the 
other There are coronx sometimes seen 
without pariielia, and vice versa. Parhelia 
are double, triple, &c. and in 1629, a par- 
helion of five suns was seen at Rome ; and 
in 1666, another at Aries, of six. M. Ma- 
riotte accounts for parhelia from an infini- 
ty of little particles of ice floating in the 
air, that multiply the image of the sun by 
refraction or reflection ; and by a geome- 
trical calculus, he has determined the 
precise figure of these little icicles, their 
situation m the air, and the size of the 
coronx of circles which accompany the 
parhelia, and the colours wherewith they 
are painted. M. Huygens accounts for 
the formation of a parhelion in the same 
manner as for that of the halo. 

PARIAN chronicle. See Abukbruah 
marblee. 

PARIAN A, in botany, a genus of the 
Monoecia Polyandria class and order. 
Essential character : male, flowers in 
whorls, forming spikes ; calyx two-valv- 
ed : corolla two-valved, larger than the 
calvx ; filaments forty : female, flowers 
solitary in each whorl ; calyx two-valved j 
corolla two-valved, less than the calyx; 
stigmas two; seed three-cornered, in- 
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closed. There is bnt one species, vtr. P. 
campestris, a native of the woods in the 
islaoids of Cajenne. 

PARIETAKIA, in botanj, peSUmj, a 
genus of the Polxgamia Monoecia class 
and order. NatunJ order of Scabridae. 
Urticxy Jossien. Essential character: 
two hermaphrodite flowers, and one fe- 
male flower in a flat sizleaved inrolucre : 
calyx four-cleft ; corolla none ; style one ; 
seed one, superior, elongated; herma- 
phrodite, stamina four; female, stamina 
none. There are ten species. 

PARIS, in botany, a genus of the Octan- 
dria Tetragynia class and order. Natural 
order of Sarmentacez. Asparagi, Jus- 
sieu. Essential character: calyx four- 
leaved; petals four, narrower; berry 
four-celled. There is but one species, 
viz. P. quadrifolia, herb Paris, true-love, 
or one-berry. 

PARISH, signifies the precinct of a 
parish church, and the particular charge 
of a secular priest. Formerly a parish 
was synonymous with diocese, and the 
tithes were paid to any priest whom the 
party chose, but it was found convenient 
to allot a certain district for each priest, 
that be alone might receive the titne. It 
is very doubtful when they ori|^inated. 
Some place the division of parishes in 
A. D. 630, others in 1179. A parish may 
contain one or more rills, but it is pre- 
suined to contain only one, and anciently 
was co-extensive with the manor. Money 
given by will to a parish is given to the 
poor. These districts are computed to 
be nearly ten thousand in number. 

Parish clerk. In every parish the 
parson, vicar, &c. hath a parish clerk un- 
der him, who is the lowest officer of the 
church. These were formerly clerks in 
orders, and their business at first was to 
officiate at the altar, for which they had a 
competent maintenance by offerings; but 
now thev are laymen, and have certain 
fees with the parson, on christenings, 
marriages, burials, &c. besides wages for 
their maintenance. He must be twenty 
years of age, and of honest conversation, 
and is generally appointed by the minis- 
ter, unless there is a custom for the 
churchwardens and parishoners to elect. 
It is an office for hfe, and a freehold. He 
may make a deputy without license from 
the bishop. 

PARISHIONER, an inhabiUnt of, or 
belonging to, any parish, lawfully settled 
there. Parishioners are a body politic to 
many purposes ; as to vote at a vestry if 
they pay scot and lot ; and they have a 
sole right to raise taxes for their own re- 



lief, without the interpomtion of any su- 
perior court; may make by-laws to mend 
the highways, and to make banks to keep 
out the sea, and for repairing the church, 
and making a bridge; and for making 
and maintaining fire engines. They may 
also purchase workhouses for the ptXH-, 
or any such thing for the public gooMd. 

PARKIN80NIA, in botany, so named 
in memory of John Parkinson, a genus of 
the Decandria Monogy nia class and order. 
Natural order of Lomentacec Legumi- 
nosx, Jussieu. Essential character: calyx 
five-deft ; petals five, ovate, the lowest 
kidney-form : style none ; leguBie neck- 
lace form. There is but one species, vis, 
P. aculeata, prickly Paikinsonia. It is a 
native of Jamaica, where it is called Je- 
rusalem thorn. 

PARLIAMENT. The pariiameot is 
the legislative branch of the supreme 
power of Great Britain, consisting of the 
King, the Lords spiritual and temporal, 
and the Knights, atisens^ and Burgesses, 
representatives of the Commons of the 
Realm, in Parliament assembled. 

The power and jurisdiction of Parlia- 
ment is so transcendent and absolute, thai 
it cannot be confined, either lor causes 
or persons, within any bounds. 

The Pariiamentmust be summoned by 
the King, and not by authority of either 
house, at least forty days before it sits, 
although the Convention Pariiament (the 
House of Commons), from necessity, was 
summoned by the Keepers of the Liber- 
ty of England, by authority of Parfia- 
ment. It cannot beg^n without the King 
in person, or by representation. The 
principal privileges of Parliament are the 
privilege of speech, which is essential to 
its existence, and to which there are no 
exceptions, except in some precedents of 
information fiJed for using nee language 
during the reign of the second Charles, 
which it is to l>e hoped will never be 
drawn into authority, and the privilege 
of persons from arrest and impnsonment 
for debt This privilege lasts for forty 
days af^er the prorogation of the Pariia- 
ment, and forty days previous to its meet- 
ing. But all other privileges, derogating 
from the common laws and matters of 
civil right, are abolished by several sta- 
tutes; and by 4 George m. c. 33. a 
trader, being a Member of Parliament, 
may be served with legal process for any 
just debt to the amount of one hundred 
pounds, and unless he makes satisfaction 
within two months, it shall be an a^t of 
bankruptcy. Vide statutes 12 William III. 
c. 3 ; 2 and3 Ann, c. 18 ; 11 George H. c 
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24. SUtute 10 George m. c. 50 ; 4 
Geor{reni.c. 33. 

It 18 one of the pmileges of the Peers 
to be entitled to vote by proxy, and also 
to enter a protest against any bill to 
"which they may dissent. But all money 
bills must commence with the Commons; 
mnd it is now the custom if any altera- 
tion is made by the Lords in a money 
bill, for the Commons to reject it and 
bring in another, even though the new 
bill should contain the regulation pro- 
posed by the Lords. 
^ The House of Commons is a denomina- 
tion given to the lower house of Parlia- 
ment. In a free state, every man« who is 
supposed a free agent, ought to be in 
■ome measure his own governor, and 
therefore a branch at least of the legishi^ 
tive power should reside in the whole 
body of the people. In elections for re- 
presentatives for Great Britain, anciently, 
all the people bad votes: but King 
Heniy Vt to avoid tumults, first appoint- 
ed that none should vote for knights but 
luch as were freeholders, did reside in 
the county, and had forty shillings yearty 
levenue. In so large a state as ours, 
therefore, it is very wisely contrived that 
the people should do that by their re- 
presentatives, which it is impracticable 
to perform in person } representatives 
choeen by a number of minute and se- 
parate districts, wherein all the voters are 
or may be easily distinguished. The coun- 
ties are therefore represented by knights 
elected bv the proprietors of lands ; the 
cities and boroughs are represented by 
ciliaens and burgesses, chosen by the 
mercantile, or supposed trading inteiest 
of the nation. 

The peculiar laws and customs of the 
House of Commons relate principally to 
the raising of taxes, and the elections of 
members to serve in Pariiament. 

The method of making Uws is nearly 
the same in both houses. In the House 
of Commons, in order to bring in the 
bin, if the relief sought be of a private 
nature, it is first necessary to prefer a 
petition, which must be presented by a 
member, and usually sets forth a grievance 
required to be remedied. This petition, 
when founded on facts of a disputable 
lutture, is referred to a committee of 
members, who examine the matter al- 
leged, and accordingly report it to the 
house ; and then (or otherwise upon the 
mere petition), leave is given to brinsf in 
the bill. In public matters, the bifi b 
brought in, upon motion made to the 
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housC) without any petition. If the bill 
begin in the House of Lords, if of a pri- 
vate nature, it is referred to two judges, 
to tnake report. After the second read- 
ing, the bill is said to be committed, that 
is, referred to a committee, which is se- 
lected by the house, in matters of small 
importance; or, upon a bill of conse« 
quence, the house resolves itself into a 
committee of the whole house ; a com* 
mittee of the whole house is Composed 
of every member, and to form ii the 
Speaker <}uits the chair, and may conse- 
quently sit and debate upon the merits 
of it as a private member, another mem- 
ber being appointed chairman, for the 
time. In these committees the bill is 
usually debated clause by clause, amend- 
ments made, and sometimes it is entirely 
new modelled. Upon the thitd reading 
further amendments are sometimes made, 
and if a new clause be added, it is done 
by tacking a sepante piece of parchment 
on the bifl, which is called a rider. The 
royal assent may be given two ways. V 
In person, when the King comes to the 
Rouse of Peer% in his crown, and royal 
robes, and sending for the Commons to 
the bar, the titles of all the bills that 
have passed both houses are read, and 
the kmjg's answer is declared by the 
clerk of the Parliament. If the kin^ 
consent to a public bill, the clerk usual- 
ly declares, le Roy k veutt the King wills 
it so to be : if to a private bill, 99U fait 
amme il e$t d/tiri, be it as it is desired. 
If the King refuses his assent, it is in the 

Sntle language of le Roy ^avitera^ the 
ng will advise upon it When a bill of 
supply is passed, it is carried up and pre- 
sented to the King by the Speaker orthe 
House of Commons, and the roy^l assent 
is thus expressed, le Rey remerde eet Uytd 
et^jetSf accepte leur benevolence, et aueei k 
veuit the King thanks his loyal subjects^ 
accepu their benevolence, and also wills 
it so to be. By the statute 33 Henry 
YIU. c. 21. the King may give his assent 
by letters patent under his great seal^ 
signed with his hand, and notified in 
his absence to both houses, assembled to- 
gether in the upper House. And when 
tne bill has received the roval assent ia 
either of these ways, it is then, and not 
before, a statute or act of parliament. 

An act of pailiament, thus made, is the 
exercise of tne highest authority that this 
kingdom acknowledges upon the earth. 
It has power to bind every subject in the 
land, and the dominions thereunto be- 
longing ; nay, even the King himself, if 
particularly named therein. And it can^ 

B 
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not be altered, amefldedy dispensed with, 
suspended, or repe&Ied, but in the same 
fo^rns* 3«nd by the same authority of Par- 
liament. 

Adjournment is no more than a conti- 
nuance of the session from one day to 
another, as the word itself signifies ; and 
'this is done by the authonty of each 
house separately evety day, or for a 
longer period; but the adjournment of 
one house is no adjourmnent of the 
other. 

Prorogation is the continuance of the 
parliament from one session to another, 
as an adjournment is a continuation of the 
session from day to day. And this is 
done by the royal authority, expressed 
either by the Lord Chancellor, in his 
Majesty's presence, or by commission 
from the crown, or frequently by pro- 
clamation ; and by this, both bouses are 
prorogued at the same time ; it not being 
a prorogation of the House of Lords or 
Commons, but of the Parliament The 
session is never understood to be at an 
end, until a prorogation ; though, unless 
some act be passed, or some judgment 
given in Parliament, it is, in truUi, no 
session at all. 

A dissolution is the civil death of the 
parliament; and this may be effected 
three wijjs : 1. by the King's will, ex- 
pressed either in person- or representa- 
tion ; 2. by the demise of the crown ; 3. 
by length of time. By the King's will; 
for as the King hath the sole right of 
Gonveninr the parliament, so also it is a 
branch of the royal prerogative, that he 
may, whenever he pleases, prorogue the 
Parliament for a time, or put a final pe- 
riod to its existence. 

By the demise of the crown ; a disso- 
lution formerly happened immediately 
U|>on the death of the reigning sove- 
reign ; but the calling a new Parliament 
immediately on the inauguration of the 
successor being found inconvenient, and 
dangers being apprehended from having 
no Parliament in being, in case of a dis- 
puted succession, it was enacted, by sta- 
tutes 7 and 8 Will. III. c. 15. and 6 Anne, 
c. 7. that the Parliament in being shall 
continue for six months after the death 
of any King or Queen, unless sooner pro- 
rogued or dissolved by the successor. 
That if the Parliament be, at the time of 
the King's death, separated by adjourn- 
ment or prorogation, it shall notwith- 
standing assemble immediately ; and that 
if no Parliament is then in being, the 
members of the last parliament shall as- 



semble and be again in Parliament. 
Lastly, a Parliament may be dissolved or 
expire by length of time. 

The utmost extent of Ifime that the 
same Parliament was allowed to sit by the 
statute of 6 William, c. 3. was three years; 
after the expiration of which, reckoning 
from the return of the first summons, the 
Parliament was to have no longer conti- 
nuance. But by statute 1 George L c 
38, in order, as it was alleged, to prevent 
the great and continued expenses of fre- 
quent elections, and the violent heats and 
animosities consequent thereupon, and 
for the peace and security of the govern- 
ment just then recovering from the laA 
rebelhon, this term was prolonged to se- 
ven years. So that, as our constitution 
now stands, the Parliament must expire, 
or die a natural death, at the end of eveiy 
seventh year, if not sooner dissolved ^ 
the royal prerogative. In favour of fi- 
berty, however, it were much to be wish- 
ed that this statute had never been pass- 
ed. The pretexts which it assigns, as 
the grounds upon which it was passed, 
aife all fallacious. 

Pabliakxitt, the Hteh Court ^^ is the 
supreme court of the kingdom, not only 
for the making, but also for the execu- 
tion of laws, by the trial of great and enor- 
mous offenders, whether lords, or com- 
moners, in the method of parliamentair 
impeachment. An impeachment before 
the Lords, by the Commons of Great Bri- 
tain in Parliament, is a prosecution of the 
already known and established law, 
and has been frequently put in practice ; 
being a presentment to the most high and 
supreme court of criminal jurisdiction, 
by the most solemn grand inquest of the 
whole kingdom. A commoner cannot, 
however, be impeached before the Lords 
for any capital offence, but only for high 
misdemeanors ; a peer may be impeached 
for any crime. And they usually, in case 
of an impeachment of a peer for treason, 
address the crown to appoint a lord high 
steward, for the greater dignity and regu- 
larity of their proceedings ; which hieh 
steward was formerly elected by tne 
peers themselves, though he was gene- 
rally commissioned by the king ; but it 
has of late years been strenuously main- 
tained, that the appointment of a high 
stewani in such cases is not indispensa- 
bly necessary ; but the house may pro- 
ceed without one. The articles of im- 
peachment are a kind of bills of indict- 
ment, found by the House of Com- 
mons, and afterwards tried by the 
Lords ; who are in cases of misdemeanors 
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c<m8idered not onhr as their own peers, 
but as the peers of the whole nation. 

Much has been said and written upon 
the question of parliamentaiy reforniy 
and the actual state of the Parliament. 
The result of a candid inquiry will be 
this ; namely, that the Parliament, which 
has been, and now is, the guardian of the 
Fibertiesof the people, may hereafter, by 
corruption, become the means of their 
destruction, or the cause of their being 
surrendered, and the Parliament itsen 
have only a nominal existence. To pre- 
tent this, the people can only depend 
upon the frequent necessity of their re- 
presentatives appealing to them for a re- 
newal of their powers ; that is, upon the 
frequency oC elections, which, in order 
also to be free, should be made by as 
large a body of voters as possible, and 
that what are called rotten boroujiha 
^ould at once be abolished. To object 
to this, that it is an infringement of char- 
tered rights, is an insult to common 
tense ; for all charters are void that are 
i^Mnst common right, and the only ob- 
ject for elections is for the benefit of the 
many, not for the private advantage of 
the few. That the present state of the 
representation of the people is not such 
as it ought to be, has been too generally 
admitted to be insisted upon here ; but 
let it never be forgotten, that among^ 
those who have considered it as defec- 
tive we must number Mr. Pitt, Mr. Fox, 
and the commentator Blackstone. In any 
future revision of the laws against bribery 
and corruption, it would be well to make 
the elected as well as the electors take 
the oath against bribery; and still fur* 
^er to narrow, though not wholly to ex- 
clude, the admission of placemen and 
contractors to seats in the House of Com- 
mons. If the freedom of the press can 
be fully preserved, or obtained, we may 
venture to hope that every thing will 
uhimately be effected which the rational 
friends of freedom can desire; but a 
knowledge of our history will teach us, 
that little is to be gained for liberty by 
adherence to any precedents drawn from 
proceeding before the Revolution, the 
true principles of which are the only 
genuine {prounds on which to rest the 
foundation of British liberty. ' 

PARNASSIA, in botany, a genus of 
die Pentandria Tetragvnia class and or- 
der. Natural order of Capparides, Jus- 
aieu. Essential character: calyx five- 
parted; petals five; nectaries five, cor- 
date, ciliate, with globular apexes ; cap- 



iule four-valved. There is but one ape. 
cies, viz. P. palustris, common mardi par- 
nassia, or giass of Parnassus. 

PARODICAL, degreetofan eguoHonn 
in algebra, are the several regular terms 
in quadratic, cubic, biquadratic equations, 
&c. the indexes of whcse powers ascend 
or descend orderly in an arithmetical pro- 
gress, as 2 34. 2»m4-xr=*, is a cubical 
equation, where no tern^ is wanting, but 
having all its parodic degrees, the in- 
dexes of the terms regularly descending. 

PARODY, a popular maxim, adage, or 
proverb. Parody is also a poetical plea- 
santry, consisting in applying the verses 
written on one subject, by way of ridicule, 
to another; or in turnini^ a serious work 
into a burlesque, by afi*ecting to observe, 
as nearly as possible, the same rhymes, 
words, and cadences. It comes nearly 
to what some of our late writers call tra- 
vesty ; and wai first set on foot by the 
Greeks, from whom we borrow tho 
name. 

PAROLE, a term signifying any thing 
done verbally or by word of mouth, in 
contradistinction to what is written; thus, 
an agreement may be by parole. Evi- 
dence also may be divided into parole 
evidence and written evidence. A parole- 
release is good to discharge a debt by 
simple contract. The holder of a bill of 
exchange may authorize another to in* 
dorse his name upon it by parole ; and 
generally all agreements by parole are 
good, except such as are withm the sta« 
tute of frauds, and particulariy such as 
relate to lands and agreements for any 
term beyond three years in lands or 
houses, and also all executory agree- 
' ments for the MJe of goods above 10/. not 
forfeited by deliveiy. See AoaxxHsNT 
and Lease. 

PARRA, the ^*acana, in natural history, 
a genus of birds of the order Orallae. Ge- 
neric character : bill slender and sharply 
pointed, the base carunculated ; nostrils 
m the middle, and somewhat oval ; wings 
spinous ; toes four, very lone, and claws 
sliarply poihted and leng. Inhere are six- 
teen species mentioned by Gmelin. La* 
tham notices nine. 

P. jacana, or the chesnut jacana, is the 
size of the water rail, frequents the wa- 
tery places of South America, and is ex- 
tremely clamorous. These birds often 
wade up to the thighs in water, are par- 
ticularly shy, scarcely ever seen but in 
pairs, and when separated, incessantly 
calling for each other till a reunion is aci 
compliahed. They are ci^led by th^ 
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French chirameuB. Their 6eth i§vi* 
fcied. 

p. chararia ii aa ]arg;e u a dunghill 
cock, with lega extremely long and 
strongt and toes ao lengthened aa to en- 
tan^e in each other in its walking, on 
which account its usual movement on the 
ground is slow, and without the assist- 
ance of its wings it is incapable of run- 
ning. Its flight, however, is rapid, and 
it is able to swim with ease. Its princi- 
pal residence is about Carthagena in 
South America, where it is usual for the 
breeders of poultry to keep one of these 
birds tame, which attends their flocks as 
sentinel, and effectually secures them 
from birds of prey. Its immense spurs 
are dreaded and avoided, even by the 
vulture. It is said to feed on vegeta. 
bles. 

PARROT. See PsiTTAcra 

PARSON, sipiifles the rector of a^ 
church. He is m himself a body corpo- 
rate, in order to protect and defend the 
rights of the church by a perpetual suc- 
cession When a parson is instituted and 
inducted into a rectory, he is then, and 
not before, in full and complete posses- 
sion. A parson has rejgpularly dunng life 
the freehold in himself of the parsonage- 
house, the glebe, or land annexed to the 
garsonage, and the tithes and other dues ; 
ut these are sometimes in the hands of 
an appropriator, and then there is a vicar, 
who is endowed with a portion of the 
glebe and of the tithes- 

PART8 of 9peechp in grammar are all 
the sorts of words which enter the com- 
position of discourte. 

The grammarians flfenerally admit of 
eight parts of speedy, tts noun, pro- 
noun, verb, participle, adverb, preposi- 
tion, interjection, and coiyunction. See 
Gbammab. 

PARTHENItJM, in botany, a genus of 
the Monoecia Pentandria class and or- 
der. Natural order of Nucamentacex. 
Corymbifene, Jusaieu. Essential charac - 
ter: male, calyx common, five*leaved: 
corolla of the disk one-petalled : female, 
corolla of the ray five ; on each aide two 
males, with one female between, supe- 
rior. There are two species, viz. P. 
hysterophorus, cut leaved parthenium, 
or bastard feverfew, and P. integfrifolium, 
entire-leaved parthenium ; the former is 
an annua] plant, growing naturally in Ja- 
maica, where it is called wild wormwood; 
it thrives very luxuriantly in the low 
lands; it is observed to possess similar 
qualities with feverfew; it flowers here 
in Joly and August. 



' P ARTI, Pa»ti», Pabtt, or pAaxM, in* 
heraldrv, is applied to a shield or escut- 
cheon denoting it divided or marked out 
into partitiona. 

The French heralds, from whom we 
borrow the word, have but one kind of 
partiy the same with our parti per pale, 
which the^ simply call parti ; but with ua 
the word is applied to all aorta of parti- 
tioning, and ia never used without some 
addition, to specify the particular kind 
intended: thus we have parti, or part- 
ed, per cross, per chief, per p»le, per 
fess, per bend dexter, per bend sinister* 
per chevron, kc. 

PARTICIPLE. See GmAXMAm. 

PARTICLE, in physiology, the minute 
part of a body, an assemblage of which 
constitute all natural bodies. See Axomi- 
QAL pMlotophy. 

It is the various arrangement and tex- 
ture of these particles, with the differ- 
ence of cohesion. Sic that constitute the 
various kinds of bodies. The smallest 
particles cohere with the strongest at- 
*traction, and compose bigger particles of 
weaker cohesion, and many of these co- 
hering compose bigger pai^les, whose 
rigour ia still weaker ; and hereupon the 
operations in chemistry and the colours 
of natural bodies depend, and which, by 
cohering, compose bodiea of sensible 
bulk. The cohesion of the particles of 
matter, the Epicureans imagined, waa ef- 
fected by the meana of hooked atoms; 
the Arbtotelians, by rest ; but Sir Isaac 
Newton shews, that it is done by means of 
a certain power, whereby the particlea 
mutually attract and tend towards each 
other. By this attraction of the particlea 
he shews that most of the phenomena of 
the lesser bodies are affected, aa those of 
the heavenly bodies are, by the attraction 
of gravity. 

In investigating the actions exerted be<« 
tween minute particles of matter, we 
must distinguish them as acted upon by 
the force of aggregation, or the force of 
chemical affinity: hence the distinction 
between the integrant and constituent 
particles of bodies. The constituent parts 
are substances differing in their nature 
from each other, and from the substance 
which they form. The integrant parts 
are precisely similar to each other, and 
to the general mass which is composed 
by their union, or, in other words, they 
are the smallest particles into which a 
substance can be resolved without de«i 
composition ; while decomposition is al. 
wavs implied in the division of a body in- 
to Its constituent particles. The integrant 
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parts are united by the force of ag|^ga- 
tion, the constituent parts by chemical af- 
finity. Hence chemists say that simple 
bodies consist entirely of integrant party* 
all their particlei being alike in their pro- 
perties. But compounds may be consider- 
ed as consisting both of integrant and 
constituent parts ; and it has been sup- 
posed, that when an attraction is exerted 
between two compound substances, it is 
between their integrant parts, not their 
constituent prindples, and that it is 
the combination 6f the former which 
constitutes the substance formed by their 
onion. 

Pabticlb, in grammar, a denomina* 
tion for all those small words that tie or 
unite others together, or that express 
the modes or manners of words, usual- 
ly included by grammarians under these 
KNir parts of speech, tux. adverbs, 
prepositions, interjections, and conjunc- 
tions. 

PARTIES, are those which are named 
in a deed or fine, as parties to it. See 
Fm. 

PARTITION, is a dividing of land, de- 
scended by the common law or custom, 
among coheirs or parceners, where there 
are two at the least 

PARTITION, in music, the disposition 
of the several parts of a song set on the 
same leaf^ as upon the uppermost rang- 
es of lined^are found the treble ; in ano- 
ther, the bass ; in another, the tenor, &c. 
that they may be all sung,or played, either 
jointly or separately. 

PARTNERSHIP, in arithmetic. See 

FZUAWSHIP. 

PART-OWNERS, are partners inter- 
ested and possessed of certain shares 
in a diip. Owners are tenants in com- 
mon with each other; but one or more 
joint-owners refusing to contribute their 
quota to the outfit of the vessel, can- 
not prevent her from goin^ to sea, 
against the consent of the majority of the 
owners, who, giving security in the 
Admiralty, may freight the shm at their 
own exclusive risk, by which tne small- 
er dissentient number of owners will be 
excluded at once from any share, either 
in the risk or in the profits. See Sair- 
rur*. 

PARTRIDGE. See Tbtbao. 

PIRU8, the Htmotue^ in natural history, 
a genus of birds of the order Passeres. 
Generic character: bill straight, somewhat 
compressed, strong, hard, and pointed ; 
nostrils round, and covered with bristles 
turned back over them from the base of 
the* bill ( tongue truncated, and bristly at 



the end; toes divided to their origin, the 
back one very large and strong. These 
birds are found in almost every part of 
the old Continent, from the north of Eu- 
rope to the south of India, and are higii- 
ly prolific, laying eighteen or twenty 
eggs, which they hatch with unwearied 
patience. They build their nest with 
particular neatness and skill, and fre- 
quently on the extremity of some branch 
suspended over water, by which they se- 
cure it from the attack of various ani- 
mals, to which it might otherwise fall a 
prey. They are wonderfully active and 
alert, rapid and assiduous in their search 
for insects, on which they principally 
subsist, under the bark and in the cre- 
vices of trees, which they clear of the 
immense multitudes of caterpillars co- 
vering them in spring, and which would 
totally blast their vegetation. They are 
in no country migratory, though they oc- 
casionally change their residence for short 
distances. They are impassioned and 
irascible to a great degree, and when ir- 
ritated, will display that ardent eye and 
muffled plumage, which indicate the pa- 
roxysm of agitation. Their courage is of 
the first order, as they #e<known some- 
times to attack birds three times their 
size. Even the owl is by no means secure 
from their nge, and whatever bird they 
pursue, their first attempts are levelled at 
the head, and particularly at the eyes and 
brains, the latter of which they eat with 
particular avidity and relish . Gmelin e nu- 
merates thirty.one species, and Latham 
twenty-seven. 

P. major, or the greater titmouse of 
Europe, weighs about an ounce. The 
nuile and female associate for some time 
before they begin to build, which they do 
with the most downy materials, and ge- 
nerally in the bole of some tree. The 
young continue blind for several days, 
and af^er they have left the nest, 
never return to it, but continue, how- 
ever, in the same neighbourhood, with 
the appearance of great family attach- 
ment, till the ensuing spring. See Aves, 
Plate X. fig. 7. 

P. cxruleus, or the blue titmouse of 
Europe, is eminently beautiful, and high- 
ly serviceable in destroying caterpillars 
in orchards and gardens. It picks the 
bones of small birds to the most complete 
cleanness, and is distinguished by the bit- 
terness of its aversion to the owl. See 
Aves, Plate X. fig. 8. 

P. caudatus, or the long-tailed titmouse 
of Europe, lives in the same manner as 
the former, and has the same general ha- 
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bits with the rest of the genus, but builds 
its nest with peculiar care and elegance, 
securing, in the completest manner, the 
two important circtimstances of dryness 
and warmth ; the silken threads of aure- 
lias constitute a principal article for those 
purposes. It is active even to restlessness, 
perpetually flying backwards and for- 
wards, and running up and down the 
branches of trees in every possible direc- 
tion. It possesses all the fulness of plu- 
mage of the owU 

PASCAL, (Blaiss,) a respectable 
t'rench mathematician and philosopher, 
and one of the greatest geniuses and best 
writers that country has produced. He 
was bom at Clermont in Auvergne, in the 
year 1623. His father, Stephen Pascal, 
was president of the Court of Aids in his 
province : he was also a very learned 
inan, an able mathematician, and a friend 
of Des Cartes. Having an extraordinary 
tenderness for this child, his only son, he 
quitted his province, and settled at Paris 
in 1631, that he might be quite at leisure 
to attend to his son's education, which be 
conducted himself, and young Pascal ne- 
ver had any other master. From his in- 
fancy, Blaise gay proofs of a very extra, 
ordinary capacify. He was extremely 
inquisitive, desiring to know the reason 
of every thing ; and when good reasons 
were not given him, he would seek for 
better : nor would he ever yield his as- 
sent but upon such as appeared to him 
well grounded. What is told of his man- 
ner of learning the mathematics, as well 
as the progress he quickly made in 
that science, seems almost miraculous. 
His father, perceiving in him an extraor- 
dinary inclination to reasoning, was afraid 
lest the knowledge of the mathematics 
miglit hinder his learning the languages, 
so necessary as a foundation to all sound 
learning. He therefore kept him as much 
as he could from all notions of geometry, 
locked up all his books of that kind, and 
refrspned even from speaking of it in his 
presence. He could not, however, pre- 
vent his son from rousing on that science : 
and one day in particular he surprised 
him at work with charcoal upon his cham- 
ber floor, and in the midst of flgures, 
The father asked him what he was doing ; 
I am searching, says Pascal, for such a 
thing ; which was just the same as the 32d 
proposition of the 1st book of Euclid. He 
asked him then how he came to think of 
this : it was, said Blaise, because I found 
out such anotherthing; and so, going back- 
ward, and using the names of bar and 
tound,he came at length to the definitions 



and axioms he had formed to hioiself. 
From this time he had full liberty to in- 
dulge his genius in mathematical pursuits. 
He understood Euclid,'s Elements as soon 
as he cast bis eyes upon them. At six- 
teen years of age he wrote a treatise on 
Conic Sections, which was accounted a 
great effort of genius ; and therefore it 
is no wonder that Des Cartes, who bad 
been in Holland a long time, upon read- 
ing it, should choose to believe that M. 
Pascal the father, was the real author of 
it. At nineteen, he contrived an admira- 
ble arithmetical machine, which would 
have done credit as an invention to any 
man versed in science. About this time 
his health became impaired, so that he 
was obliged to suspend his labours for the 
space of four years. After this, having 
seen Torricelli's experiment respecting 
a vacuum and the weight of the air, he 
turned his thoughts towards these ob- 
jects, and undertook several new experi- 
ments, by which he was iully convinced 
of the general pressure of the atmo- 
sphere; and from this discovery he drew 
many useful and important inferences. 
He composed also a large treatise, in 
which he fully explained this subject, and 
replied to all the objections that had been 
started against it. As he afterwards 
thought this work rather too prolix, and 
being fond of brevity and precision, he 
divided it into two small treatises, one of 
which he entitled « A Dissertation on the 
Equilibrium of Fluids ;" and the other, 
•* An Essay on the Weight of the Atmo- 
sphere." These labours procured Pascal 
so much reputation, that the greatest 
mathematicians and philosophers of the 
age proposed various questions to him, 
and consulted him respecting such diffi- 
culties as they could not resolve. Upon 
one of these occasions he discovered the 
solution of a problem proposed by Mer- 
senne, which had baflled die penetration 
of all that had attempted it. This pro- 
blem was to determine the curve describ- 
ed in the air by the nail of a coach-wheel, 
while the machine is in motion; which 
curve was thence called a roullette, but 
now commonly known by the name of 
cycloid. Pascal offiered a reward of forty 
pistoles to any one who should give a sa- 
tisfactory answer to it. No person hav- 
ing succeeded, he published his own at 
Paris ; but under the name of A. d'Etton- 
ville. This was the last work which he 
published in the mathematics; his in- 
firmities, from a delicate constitution, 
though still young, now increasing so 
much, that he was under the necenity of 
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renouncing aeyere study, and of living so 
recluse thst he scarcely admitted any 
person to see him. 

After having thus laboured abundantly 
in mathematical and philosophical disqui- 
sitions, he forsook those studies and all 
human learning at once, to devote him- 
self to acts of devotion and penance. He 
was not twenty-four years of age, when 
the reading some pious books had put 
him upon taking this resolution ; and he 
became as great a devotee as any age has 
produced. He now gave himself up en- 
tirely to a state of prayer and mortifica- 
tion ; and he had always in his thoughts 
these great maxims of renouncing all 
pleasure and all superfluity; and this he 
practised with vigour even in his ill- 
nesses, to which he was frequently sub- 
ject, being of a veiy invalid habit of body. 
He died at the age of thirty-nme. His 
works were col^ted and published at 
the Hague, in five volumes 8vo. by the 
Abb^ Bossu, 1779. 

Pascal reiits^ rents or annual duties 
paid by the inferior clergy to the bishop 
or archdeacon, at their Easter visitation. 

PASPALUH, in botany, a genus of the 
Triandria Digynia class and order. Natu- 
ral order of Gramina, Gramineae, or 
Grasses. Essential character : calyx t wo- 
ralved, orbicular; corolla of the same 
size ; stigmas pencilled. There are fif- 
teen species. All these grasses are of 
foreign growth, none of them natives of 
Europe. 

PASSAGE. In stat 4 Edward III. c. 7. 
this term is used for the hire a man pays 
for being transported over any sea or 
river. Various statutes of a local nature 
have been passed for regulating the pas- 
sage of particular rivers. By a statute of 
EdwaroiV. the passap^e from Kent to 
Calais is restrained to Dover. 

Passaos, birds of, a name given to those 
birds which at certain stated seasons of 
the year remove from certain countries, 
and at other stated times return to them 
again, as our quails, woodcocks, storks, 
nightingales, swallows, and many other 
species. The ^neraliQr of birds that re- 
main with us all the winter have strong 
bills, and are enabled to feed on what 
they can find at that season ; those which 
leave us have usually very slender bills, 
and their food is the insects of the fiy 
Idnd, which disappearing towards the ap- 
proach of winter, compel then; to seek 
them in the warmer regions where they 
are to be found. Among the birds of 
passage, the fieldfare, the redwing, the 
woodcock, and the snipe, come to us in 



the autumn, at the time when the sum- 
mer birds are leaving us, and go from us 
again in spring, at the time when these 
return ; and of these the two last often 
continue with us through the summer, 
and breed ; so that the two first seem the 
only kinds that certainly leave us at the 
approach of spring, retiring to the north- 
ern parts of the continent, where they 
live during the summer, and breed; 
and, at the return of winter, are driven 
southerly from those frigid climes, in 
search of food, which there the ice and 
snow must deprive them of. 

Passage, rig'hi of, in commerce, is an 
imposition or duty exacted by some prin- 
ces, either by land or sea, in certain close 
and narrow places in their territories, on 
all vessels and carriages, and even some- 
times on persons or passengers coming 
in or going out of ports, &c. The most 
celebrated passage of this kind in Eu- 
rope is the Sound, the dues for passing 
which straight belong to the King at 
Denmark, and are paid at Elsenore or 
Cronenburg. 

PASSANT, in heraldry, a term applied 
to a lion, or other animal, in a shiela, ap- 
pearing to walk leisurely : for most beasts, 
except lions, the term trippant is fre- 
quently used, instead of passant 

PAS SERES, in natural history, the 
sixth order of birds, according to the Lin- 
nacan system ; they are distinguished by a 
conical and pointed bill; nostrils oval, 
pervious, naked; legs formed for hop- 
ping ; toes slender, divided; body slen- 
der, flesh of such as feed upon grain pure ; 
of those which feed on insects impure ; 
nest formed with much art. They live 
chiefly in trees and hedges, are monoga- 
mous, vocal, and feed the young by 
thrusting the food down their throats. 
They are thus divided : the genera in A 
have thick bills, as the 



Colius 

Emberiza 

Fringilla 



Loxia 
Phitoloma. 



Those in B have the upper mandible 
somewhat hooked at the point: as the 



Caprimulgus 
Pipra 



Hirundo. 



Those in C have the upper mandible 
notched near the end: as the 



Ampelis 
Muscicapa 



Tanagra 
Turdus 
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Those in B have the bill strught, i 
pie, Uqiering : as the 



Alauda 

Coluroba 

Motacilla 



Parus 
Stumus. 



PASSERINA, in botany, tpariwnoort, 
a genus of the QcUndria Monngynia class 
and order. Natural order of Vepreculs. 
Thymelex. Jussieu. Essential character : 
calyx none; corolla four-cleft; stamina 
placed on the tube ; seed one, corticate. 
There are nineteen species, chiefly na- 
tives of the Cape of Ga<xi Hope and New 
Zealand. 

PASSIFLORA, in botany, pafiton;^ow- 
er, a genus of the Gynandria Pentandria 
class and order. Natural order of Cucur- 
bitacex. Essential character: stytes 
three ; calyx five.leaved ; petals Ave ; 
nectaiy a crown ; berry pedicelled. 
There are thirty-seven species, of which 
we shall notice the P. cxrulea, common 
or blue passion-flower. This tree rises 
in a few years to a great height, with pro- 
per support, the shoots often growing to 
the length of ten or twelve feet in one 
summer : at each joint is one leaf, com- 
posed of five smooth entire lobes; their 
rooUtaULs are nearly two inches, lon^, 
having two embracing stipules at their 
base ; from the same point issues a long 
clasper, or tendril; the flowers come out 
at the same joint with the leaves, on pe- 
duncles three inches long ; they have a 
faint scent, lasting only one day; fruit 
egg-shaped, the size and shape of the 
Mogul plum; when ripe, of the same yel- 
low colour, inclosing a sweetish disagree- 
able pulp, in which are lodged oblong 
aeeds. The blue passion* flower grows 
naturally in Brazil. It is now become the 
most common species in England, being 
sufficiently hardy to thrive in the open 
air. 

These beautiful plants were unknown 
till Uie discovery of America ; they are 
found in various parts, both of the con- 
tinent, chiefly of South America, and the 
islands. 

PASSION, or the PauUnu, The latter 
term serves to express those sensations of 
the soul excited by pleasure and pain ; 
which two principal feelings are divided 
into a variety of branches, and those we 
shall endeavour, in the succeeding pages, 
to explain, as far as our limited powers 
will permit. 

The passions are, in a great degree, 
selfish ; and yet, fortunately for the gene- 



FAS 

ral benefit of the human nee, they arc 
far from being entirely so. 

Fear may be sud to be entirely confin* 
ed to self-love, in many instances, but thn 
passion is frequently extended in a ae« 
condarjr state to an apprehension for the 
well being of others, in whose happiness 
we feel deeply interested : and yet it may 
admit of doubt whether the idea of bein^ 
deprived of some previously experienced 
pleasure may not mfluence and promote 
our apparently disinterested ajRection. 
Indeed there are philosophers who attri- 
bute all our passions and actions to the 
sole motive of self-love, though we bo|>e 
and trust erroneously. 

Various theories have been published, 
by which their authors have endeavoured 
to elucidate the manner in which the pas* 
sions are excited in and act upon the sou]» 
the agitation of which is expressed in 
many difierent modes by the features and 
muscles. Indeed, the language of this 
ethereal and inexplicable spirit speaks 
through every fibre, and each passion is 
known to an indifferent spectator, without 
the intervention of an explanatory sound. 
It would seem from the sudden and invo- 
luntary experience of agitation, that the 
passions were implanted in the soul as 
sentinek watchful for its safety, and that 
of the person it inhabits. Were this the 
truth, some have observed, it might he 
supposed, that every impulse would be 
found correct and proper : sad conviction, 
however, proves, it is added, that no- 
thing can be more ill-founded than such a 
supposition, as not an individual exists at 
this moment, who has not discovered, 
that he has feared where he ought to have 
esteemed, hated when he ought to hare 
admired, loved when he ought to have 
detested, and in numerous instances been 
blinded either by misconceived partiality, 
or equally unjust prejudice. Such, at least, 
is the decision of unthinking persons; 
those, on the contrary, who do justice to 
the Creator, feel and acknowledge, that 
the passions arc the most correct c^ sen- 
tinels, particularly when euided and go- 
verned by the superior ^ft of reason. 

Accident may hare distorted the fea- 
tures, and deranged the g^raceful turn of 
the limbs of an unfortunate individual ; 
by this means he becomes an object of 
disgust, and he probably resembles the 
wretch who commits midnight assassina- 
tion, or secretly stabs reputation by ma- 
licious inferences : let this unhappy per- 
son meet unexpectedly with two others, 
who have never seen him before, one ur^ 
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^er the influence of uncontrolled pas. 
ftions, and the other completely roaster 
of them ; the former exclaims with terror* 
and shuns the presence of the ill.favour- 
ed mortal ; the latter receives the same 
alarm from the soul, but giving the reins 
to reason, a cool examination takes place, 
and by reading the mind of the terrific 
object, he finds nothing to fear, but pro- 
bably much to admire and esteem, and 
perhaps secures a friend, which the other 
loses by absurd precipitation. 

The passion of fear has evidently been 
implanted in us, in order to preserve the 
extremely frail and delicate organs which 
compose our bodies ; but such is the per- 
rerseness of our education, that tliis very 
passion is frequently the immediate cause 
of OUT destruction. This certainly never 
could have been the case, had we been 
taught from our infancy to govern it by 
reason; the prescience of the soul shows 
instantaneously the extent of the danger 
to be apprehended; were the impulse 
less arbitrary, it would be disregarded ; 
the alarm given, reason is always at hand 
to suggest the means of preservation; 
nor can her dictates frequently fail, 
though it must be admitted circumstances 
do sometimes exist, which preclude a 
poasibility of extrication. 

In reasoning upon this subject, facts 
ought to supersede theory, and it should 
be our endeavour, at least* to be of ser- 
Tice to the community, by showing the 
public their errors from their own con- 
duct In this particular it is, unhappily, 
in our power to cite a recent instance of 
the fiitai effects of uncontrolled fear. — 
We allude to the loss of eighteen lives, 
in October, 1807, at Saddler's Wells* 
where the brutal conduct of two persons, 
in a state of intoxication, insulting every 
person near them, excited alarm in some 
weak females, seated above them in the 
boxes; which natural and necessaiy emo- 
tion was suffered, by indulgence, to con- 
found their senses of seeing, hearing, and 
ameUing, to such a deg^e, as to derange 
their ideas even to madness. In this state 
of fear they exhibited the most frantic 
gestures, exclaimed fire, in their deli- 
rium, and soon lost the power of deliver- 
ing themselves from the supposed dan- 
ger. The horror of being burned to 
death immediately spread; all ranks of 
persons, from the pit to the gallery, obejr- 
ed the dictates of fear, and each endea- 
vouring to escape, pressure, and suffoca- 
tion, and death followed. The performers, 
in full possession of their faculties, tern- 
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fied at the scene before them, joined with 
the manai^ers, by signs and entreaties, to 
obtain quiet and silence, in vain. In vain 
did they urge that the stage could not be 
on fire, and they not be sensible of it : in 
vain did they exclaim, even with speak- 
ing trumpets, that the audience them- 
selves might perceive that smoke or 
flame appeared in no part of the theatre. 
Still they fled to certain suffocation, still 
they precipitated themselves from the 
gallery to the pit, till the place was near- 
ly emptied. 

Such is the simple narrative of this 
dreadful scene; but how is it to be ac- 
counted for ? 

Were we to argue from the precise oc- 
currences of the scene just described, 
we must suppose that the perceptions of 
the soul are greatly confined or limited ; 
that confused or imperfect sounds, strik- 
ing upon the drum of the ear, convey 
ideas to the former which it is incapable 
of separating and appropriating; but that 
being roused to a sense of some sort of 
danger, resemblances are taken for ori- 
ginals. Thus, perhaps, some of the exe- 
crations uttered by the rioters may have 
sounded like the word fire, to the female 
or females who repeated it, whose weak- 
ness and want of resohition deprived 
them of the power of ascertaining, from 
ever^ surrounding object, that the con- 
ceptions of their fears were utterly un- 
supported by facts. Nor was their facul- 
ty of recollection sufficiently strenuous 
to remind them, that the passages from 
the boxes of the theatre they were in 
were so capacious as to admit of the exit 
of every individual in ten minutes, in a 
manner that would not injure an infant; 
that the whole of the stage being a vast 
tank of water, it was impossible that the 
engines behind the scenes sheuld want a 
supply; besides the total absence of alarm 
in the countenances of the performers, it 
might be supposed sufllciently indicated* 
that the only place concealed from their 
view was entirely free from danger. The 
fears of those who sat in the back part of 
the g^ery were far more justly excited ; 
they saw nothing but the stage* and might 
suppose that the boxes or pit beneath 
them was on fire, and their own screams 
prevented their hearing the entreaties for 
silence from the stage; it is, therefore, 
not altogether to be wondered at that 
they endeavoured to escape. 

Dr. Cogan very truly observes, that an 
idea is the mna exciting cause of every 
passion and affection: it instigates the 
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whole of our conduct ; it pervades and 
directs every internal operation of the 
mind ; it it clearly known hy every one 
ivho has the power of think ingf, but it 
defies everj' definition. That this is the 
truth no one will dispute ; hence it ap- 
pears that the Divinity has given us an 
invisible active spirit, possessing the 
means of perception, and even of fore- 
sight, extending to a hint of what would 
be hurtful, or bene6cial, or pleasant, on 
which it is intended reason, improved by 
education and experience, should act and 
bring to perfection. 

Admitting these premises, it necessa- 
rily follows, that man has the means of 
foreseeing what will prove injurious, or 
the reverse, and the power of turning 
those means to the full use intended. 
These we shall term the control of the 
passions; were they carried to the extent 
of which they are capable, half the pre- 
sent unhappiness of life might be avoid- 
ed, and an endless caulogue of dangers 
prevented. 

We manage the horse, and command 
his passions; nay, we teach him to face 
the fire and thunder of cannon; though 
we know that, when untutored, his fears 
fiiscinate him to the spot where that ele- 
ment surrounds and would destroy him : 
shall it then be said, that the infant must 
advance into life with all its passions 
advancing in equal proportion ? have 
we reason given us to tutor the horse, 
and neglect our own species P Surely 
not. Let the latter, then, be taught, 
in the earliest period of existence, to 
fear nothing but moral evil; let the 
child be led into the very jaws of dan- 
ger, and taught the method of deUberate 
retreat, that he may not faint before sha- 
dows, and magnify fancies into gulfs of 
destruction. 

Parents, nurses, and ignorant teachers, 
lay the foundation of much misery, by ex- 
citing tears of imaginary beings in the 
minds of infiints. This method of fright- 
ening them into propriety of conduct 
turns the thoughts of the child from con- 
templating the appearance of natural ob- 
jects, whose operations are easily com- 
prehended, into a dark vacuum, where 
fancy finds floating spectres, of horrid 
form and mien, which haunt them sleep- 
ing, and pursue them in the dark, throu^ 
the remainder of their lives; and to this 
cause we principally attribute the sudden 
magnifying of the soul's hints of danger, 
which finding nothing real to work upon, 
the thoughts are wrought into chaos and 



frenzy, confusing the organs of speeefr, 
depriving the muscles of the power of 
action, and sometimes the body of exist- 
ence. 

Fear operates in a variety of ways upon 
the human frame, and its effects depend, 
in a great measure, on the temperament 
of the body under its influence. Females, 
when suddenly and violently alarmed, 
frequently utter a piercing ciy, and faint 
into total insensibility. Others are seized 
with hysterics, or a general convulsion 
of the whole system ; and in slighter de- 
grees of fear, the eyes are fixed on the 
object of terror, while the feet involun- 
tarily perform the office of flight. When 
the cause of fear strikes the soul, without 
a possibility of an intervening conception 
of^it, an universal start of the nerves and 
muscles is the consequence; the con. 
traction of the skin of the head raises the 
hair upright; the blood rushes back to 
the heart, which palpiutes most rapidly; 
the mouth opens ; the eyes underg^ the 
same operation, and are stretched in ea- 
ger gaze after the dreaded object; and 
an uniform trembling and faintness of the 
limbs take place. The best painters ex* 
hibit terrified figures with their arms ex- 
tended forward, as if to resist an assault, 
or rather to prevent a substance from 
rustling against them ; one of the legs set 
firmly back, the mouth open, the eyes 
glaring, the skin of the temple wrinkled, 
and a deadly paleness oversprea^ng 
their features. 

We ^all support our obsemtions oa 
this first of the human passions by a 
short quotation from a late and approved 
writer. •* Excessive fear is, by far, the 
roost painful of all our sensations. Fear 
is wholly engn^jged in the contemplation 
of misery, which contains not a single 
particle in its nature calculated to sootlie 
and mitigate its agonizing influence. But 
still it is the vigilant guardian of well- 
being. It tries eveiy expedient, and 
makes every effort to escape the evil so 
much dreaded. Were we indiflTerent ^ 
about things pernicious in themselves, 
they would fraquently seize us totally 
Unprepared, and overwhelm us when we 
might have escaped from them." 

Fear ma^ be generally attributed to an 
apprehension of we know not what ca- 
lamity, one which mtfy be traced to a 
cause, perhaps, but not to its full effects. 
Apprenension is a modification of the 
same passion, with sensations of uneasi- 
ness and restless watching. Terror, on 
the contrary, has its cause in full view ; the 
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eye sees it, the ear hears it, and the whole 
frame feels, by anticipation, the moment 
when it shall be crushed or overwhelmed 
by the approaching power. Consternation 
is a species of fear ; a discovery is dread- 
ed, which produces punishment, g^lt 
causes agitation, and the emotions of 
(consternation often occasion suspicion 
where none was entertained before. The 
indications of this passion are Hushed and 
deranged features, hurried actions, and 
confused and contradictory speeches. 
Each of the above designations of pas- 
aion apply to the universal desire enter- 
tained by man for his own preservation. 

We shall next proceed to notice a 
passion equally destructive and perni* 
cious jn its effects upon the body, but 
far less innocent, anger, which is capa- 
ble of being raised m>m a slight flush- 
ing of the face to furious rage. The 
discovery of an intended injury, a blow 
unexpectedly received, or msulting lan- 
l^uage, excites what is generally termed 
anger. Rage, on the contrary, more par- 
ticularly proceeds from a reiteration of 
either of the above causes; such, at 
least, is anger founded on principles ca^ 
pable of some slight justification ; but it 
must be admitted, that this passion is o& 
ten generated by causes trivial and un- 
important ; diflerence of opinion in the 
course of common conversation, a dispute 
whether a window-sash shall be opened or 
remain shut, have been known to produce 
anger, which could only be appeased by 
the shedding of blood. Passions arising 
from causes of this description, and in- 
dulged to excess, place human nature in 
a most degrading point of view, and ex- 
hibit the violence of self-love in the strong, 
est colours. The soul in this instance 
f^ives the same warning of probable in- 
jury which takes place in the case of fear, 
with the difference of suggesting means 
of prevention. Anger braces the nerves, 
the muscles become rigid, and the body 
rises into a posture indicating majesty 
and defiance, the features are animated 
with a strong expression of energy, and 
the blood flows rapidly to the face. 

Rage may be termed anger degenerat- 
ed into the miserable state of insanity ; 
in some instances the first impulses oif 
rage are too powerful for the faculties, 
and the person under its influence either 
fblls dead, or sinks into an agitation, 
which disarms him of the power of re- 
sistance or defence ; he becomes pale, 
and trembles from head to foot, and es- 
says in vain to utter the purposes of 
his soul; in others, where the consti- 



tution happens to be strong, the fea- 
tures are aistorted, the muscles of the 
mouth are drawn back, the teeth grind 
together, the eyes are strained outwarda, 
the brows are knit, the hands clenched, 
and every muscle indicates sudden ex- 
ertion; the heart palpitates, and the 
lungs with difficulty afford air for respi- 
ration ; so rapid are the cries and excla- 
mations of the unhappy being thus mov- 
ed, who becomes an object ol compas- 
sion to the spectators, but out of pity, as 
it is more than probable that the ven- 
geance about to be taken wtll be more 
than commensurate with the injury re- 
ceived. 

Anger, in its sli^test degree, neces- 
sarily follows certain occurrences, the 
consequences of family and social con- 
nections : and its indulgence is allowable 
under the guidance of reason, otherwise 
it would be impossible to correct the ag- 
gressions of unthinking persons, or con- 
duct the education of youth : but beyond 
this boundary, it becomes brutal and 
degrading to our nature. Anger may be 
made habitual by indulgence ; the nerves 
are, by this means, rendered diseased 
and irritable, and the person thus situated 
actually falls into an universal tremor, 
with a species of rage, almost at the in- 
stant the ear hears, or the eye views, the 
cause of offence ; indeed some cases ex- 
ist, when the mind becomes inflamed at 
the bare suspicion of what may be said 
or done. Miserable are the feeUngs of 
those, who suffer anger to overpower 
their reason, and miserable are the ef- 
fects of their rapid and frequently un- 
founded conceptions. It may be doubted 
whether the mind, in this state of de- 
ranj^ement, can be recovered to discrimi- 
nation and gentleness in adults; it is, 
therefore, doubly necessary to repress 
any effervescence in the breasts of infants, 
who are known to feel most violent pa- 
roxysms of rage, even before their Umbs 
are capable of supporting them, and 
which have been known to be fatal. 
This circumstance alone proves that our 
passions are received with life in their 
full vigour, consequently, every means 
should be tried to soothe and repress 
them, rather than to encourage their in- 
crease, by teachinj* resent nient against 
animals, friends, and inanimate objects, 
by the detestable practice of asking a 
blow from a child to beat a tabic or 
wainscot, for coming in contact with its 
head or limbs, or a person or animal for 
some offence. Revenge is a twin brother 
of anger or rage ; we see but little of the 
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moremenU of this bnncb of the pttaons, 
M they «re genermlly secret, founded on 
feir, and prey on tlie vitals of the wretch 
who entertains it ; it is a compound of 
courage and apprehension, but the latter 
ever predominates. Revenge is not al- 
ways confined to acts, but descends to 
malice, which delights in insinuations 
and false conclusions; when successful, 
the human face divine becomes the 
type of that of a fiend, and a smile 
sets on the features which cannot be de- 
scribed. 

Another gradation of anger is hatred, 
which arises from a real or supposed in- 
jury. Inveterate hatred is a most direful 
passion, distorting every word and every 
act of the individual the subject of it ; 
whose smiles are equally detested with 
their frowns, and whose motives in all 
cases are supposed to be governed by an 
intention of injuring the possessor of tl)is 
unworthy sensation. Resentment is a far 
more generous inmate, because it pos- 
sesses the power of discriminating an un- 
intentional from a voluntary insult, and is 
vented generally, and immediately, in 
words aK>ne. It must be obvious, that he 
who entertains hatred fosters an inmate 
which feeds upon his own vitals, even 
when the object hated is unconscious of 
Its existence, or has forgot its future con- 
sequences. 

Envy of^en produces hatred ; the for- 
mer, being a most unreasonable passion, 
seems to derive its origin from an innate 
principle of evil ; it is one, in short, which 
cannot be accounted for on any ra- 
tional grounds, llie person influenced 
by envy feels some deficiency, and ob- 
serves another endowed with qualifica- 
tion^either beyond the reach of acquire- 
ment, or that may be obtained without 
difficulty : when the defect lies in the 
person or features, it mi^ht be imagined 
that the hopeless state of the case would 
produce resignation, if not content If 
the acquirements disliked or envied arc 
attainable by all mankind, emulation 
might be supposed to urge an attempt 
at rivalry; but, no ; the envious person 
rests in listless inactivity, and sufiers his 
mind to tear every ornament, natural or 
artificial, from the subject of his dislike, 
his eyes to express it, and his tongue to 
depreciate and lessen every movement 
of the involuntary enemy of his repose. 
Aversion is often produced by a similar 
cause ; and yet it must be admitted, that 
aversions do sometimes occur in minds 
virtuous and pure, which require the 
strongest efforts to subdue them. Those, 



however, generally pR>ceed from the 
contemplation of a set of forbidding fea- 
tures, or some peculiarity in the manners 
of the individual disapproved of, and may 
be conquered by exertion. In another 
sense, aversion is proper and justifiable ; 
the good must feel an aversion for 
those whose conduct is wicked or dis- 
graceful. 

Hatred is expressed by contemptuous 
looks, or knitting of the brows, the raising 
of the lips towards the nostrils, and an 
averted face. Envy exhibits an eagerness 
to see the departure of its object, when 
the eyes sparkle, and the voice is tuned 
to ridicule. Aversion shuns the presence 
of the wicked, and turns the back to iu 
presumptuous folly. 

Cruelty, this perversion of our nature, 
for it cannot be innate, may be traced to 
its origin without a circuitous or theo- 
retical process. Examine the domestic 
economy of most families, and the result 
will be, that five out of six, who have in- 
fants to instruct and educate, possets 
some animals, entertained for the sole pur- 
pose of amusing the tender years of their 
offspring, whicn are dragged by the neck 
and limbs from one to another, with the 
same indifference in the child and parents, 
and their attendants, as if they were inani- 
mate representations of dogs, cats, rab- 
bits, or birds ; and should the injtired 
animal complain or resist, the family is in 
arms to beat, nay, hang the innocent of- 
fender, while the child is soothed with 
execrations of the animal, and assurances 
of a cruel revenge. Can the unfortunate 
being thus tutored, be supposed to re- 
spect the feelings of man, when opposed 
to his will, in the course of his future life, 
after having been taught to despise the 
cries of suffering from his earliest days f 
Impossible. To follow the aberrations 
of so hateful a disposition would require 
a relation of facts, which are calculated 
to excite horror, as the exercise of it ex- 
tends into a variety of acts, decidedly op- 
posite to each other in their motives. In- 
stances have been known of the infliction 
of tortures, both mental and corporeal, 
which could not be traced to any rational 
cause : when it arises from revenge 
against real or imagined injuries, we are 
not at a loss for the reason why a wretch 
should exult in the misery of his victim; 
but it is shocking to reflect on the conduct 
of a fiend, who, afler robbing an unresist- 
ing traveller, beats him almost to death. 
In this case, and in those cruelties fre- 
quently exercised on the brute creation, 
we find such a total rejection of the man- 
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\y dignity of the human race, that we are 
almost inclined to hope the inflictors are 
a race of eril spirits, distinct and separated 
from us. 

The indulgence of any of the preced- 
ing passions, may lead to cruelty : even 
the coward indulges in this propensity, 
when he Can get his enemy into his 
power with safety to himself. But cruel- 
ty b not merely confined to bodily suf- 
fering ; a person may be violently cruel 
by words, insinuations, and suggestions, 
that will for ever destroy the peace of 
individuals and families: those may be 
elaAsed under the terms prejudice and 
censoriou^ess : the former is a perverse 
determination to resist every attemot at 
conciliation, where offence has been 
given, and to confiite every assertion in 
favour of the victim by falsehoods and 
prevarication; the latter will suffer no- 
thing in the conduct of his enemy to be 
correct and proper; he censures each 
act and each word at every opportunity ; 
and surely nothing can be more unjustifi- 
able and cruel. Desire is a natural but 
uneasy sensation of the mind ; in one 
point of view it is a necessary means for 
the support of the human species, and in 
others it may be commendable and ex- 
actly the reverse. The desire to injure 
either in person or property is crimmal, 
but a desire to effect any commendable 
purpose deserves all possible encourage- 
ment. 

Among the minor affections of the 
mind which are vicious, though not deci- 
dedly crinunal, we must include peevish- 
ness or ill-nature. The person under the 
influence of this miserable feeling is sel- 
dom mischievous, as all his friends and 
associates are included in his fretful 
comments, and their genera] tendency 
disarms them of their sting. We read 
the state of his soul in the half ang^, 
half sorrowful turn of his features :. and 
we are inclined to pity him as under 
the influence of an incurable disease : 
and, in truth, peevishness often pro- 
ceeds from a morbid affection of the 
body. 

Ingratitude is a species of apathy : he 
that receives a benefit, and is not p^rate- 
fiil in return, must possess an insensibility 
or apathy by no means to be envied. 
The latter term, indeed, seems to im- 
ply a total absence of feeling and pas- 
sion, or a faculty of seeing and hearing 
every occurrence unmoved. It may, 
however, admit of a doubt, whether the 
appearance of apathy is not to be traced 
to a perfect command of the external 



actions of the features and limbs, which 
disguise the agitation of the mind to the 
common observer, at the same time that 
nature performs her operations in the 
soul without effectual obstruction. 

There are other desis^ations of the in- 
temperate passions, or those which injure 
us in the present state of society, and will 
certainly produce punishment; but as 
they all refer, in some degree, to those 
already notieed, we shall turn our atten- 
tion to a more pleasing portion of the sub- 
ject. The benevolence of the Creator 
towards mankind has been demonstrated 
by the most unequivocal proofs. This 
cannot be diluted or doubted for a 
moment when it is remembered, that the 
first operation of the infant mind is love. 
The infant recognizes its parent, and 
amiles with inexpressible delight upon 
her face; the smile ia returned with ten- 
fold interest, and thus commences life 
and the passions. Were this fact held in 
constant recollection, the latter would be 
kept in just subordination, instead of be- 
ing encouraged to defeat the intentions 
of the Divinity. 

Upon examining the features of a hand- 
some child a few weeks after its birth, 
when in the act of fondling its mother, 
and that of the latter at the same instant, 
it will be found that nature has made the 
human species in a most exquisite mould 
indeed. On one hand, perfect innocence 
has full possession of the face ; on the 
other, recent illness, a disregard of exter- 
nal affairs, and present happiness, has re- 
stored perfect content. Exquisite pic- 
ture of perfection ! how much is it to be 
regretted, that perverseness has made it 
transient. Encouraged as these our first 
propensities sometimes are, we find the 
parent attentive and anxious, instructing 
with eagerness, correcting^ with gentle- 
ness ; the offspring venerating, admiring, 
and emulating ; and all is happiness, com. 
placency and content. Placid and regu- 
lar lines throughout the countenance point 
out those happy mortals for imitation ; the 
muscles are never strained and distorted, 
and the painter is at a loss how to express 
the repose and benevolence he essays to 
copy. 

Love, in another sense, descends one 
step from the above exahed station, and 
becomes difficult to be defined. Youth 
frequently feel a passion for their oppo- 
site sexes, founded upon an inexplicable 
emotion of the soul, which seems blind- 
ed, and, incapable of discrimination. In 
this case it is an impulse without stability, 
as it frequently happens that tlie gratin- 
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cation of the impelling power proves ab- 
surd and injurious ; from which it appears, 
that love should, in the first instance, be 
received merely as a hint, the propriety 
or impropriety of which is to be examin- 
ed by the test of reason, and cherished or 
rejected according to her dictates. Love, 
thus confirmed, is a blessing to the pos- 
sessor, as it induces the exercise of every 
amiable quality towards its object, con- 
sequently harmonizing and reconciling 
the soul to independent occurrences. — 
The sensations of this passion are so tran- 
quil, that the features are but little af- 
fected; the eyes sparkle with vivacity, 
when directed to the person admired, the 
mouth gently opens, and a serene smile 
is the only indication of influence on the 
museles. 

Hope necessarily^ arises from the indul- 
gence of love, but it is a faithful attendant 
of every other passion ; consequently, it 
sometimes becomes criminal. Hope is a 
compound of fear and desire. The per- 
son under the influence of this companion 
of every situation in life fixes his affections 
or desires upon the attainment of some 
favourite object or pursuit, and his mind 
experiences the alternate pleasures and 
pamsoffruiUon and disappointment, as the 
prospect of attainment or want of success 
predominates. Indeed, every individual 
may be said to exist from their infancy . 
in hope ; and we all die in hope of future 
happmess, though the hopes of our lives 
have too often been directed to the very 
means of punishment, veiled under the 
specious appearance of probable felicity. 
Hope and expectation have the same ef- 
fect upon the frame and features; the 
heart palpitates, the countenance is en- 
livened by a display of eagerness and 
search for something invisible. 

Joy is the result of success in this ag- 
gregate of self-love, which is a passion, in 
some instances,too violent for the strength, 
and deatli or madness, and fainting, suc- 
ceed, when it takes place before the mind 
has been prepared to receive it. The 
most extrava^nt and frantic actions dis- 
tinguish those whose animal spirits are 
in full vigour, and under little contronl, 
when it takes sudden effect ; and it is, 
therefore, absolutely necessary to inform 
such persons g^dualty of the benefit or 
advantages they are about to experience. 
Unutterable pleasure dances in the fea- 
tures of those less agitated : they skip 
and leap from place to place, laugh, re- 
count rapidly prospects of future happi- 
ness and intentions, and have been known 
to melt into tears. Such are the conse- 



quences of immediate relief fi«m impend- 
ing danger, apprehended personalty or 
for friends, and extrication from pecunia- 
ry difliculties. Happiness is the tranquil 
attendant of joy, but never assumes the 
sway till all the. turbulent emotions are 
subsided: then, indeed, the contempla- 
tion of future good produces an ecsutic 
setisation, which gradually passes into 
gladness, contentment, and satisfiM:tion, 
the repose and completion of joy. 

Pride is one of the class of improper 
passions, when indulged as the result of 
* some imaginary perfection ; but a con- 
sciousness of superior worth, which rcn- 
ders the person too proud to act or say 
any thing derogatoi^ to the honour of 
his rank and connections, is the only jus- 
tifiable pride. The male or female, proud 
of birth, of riches, elegance of person, 
and those who are proud without any of 
the advantages enumerated, are equally 
ridiculous and contemptible ; such unfor- 
tunate self-tormentors are jealous of eve- 
ry occurrence, lest it should in its conse- 
quences trench upon their own impor- 
tance : they see - and hear disrespect in 
every movement and every sound that 
is uttered, and full of alarmed dignity, 
the features are contracted into a con- 
temptuous threatening frown, the head is 
thrown backward, the steps are measure 
ed, the hand waved, and they stalk into 
retirement, where a thousand slinging 
mttticious reflections accompany and UMke 
them miserable. 

Vanity is a near relative of pride ; but 
this affection of the soul is generally, 
though not always personal. They who 
are fortunate enough to possess superior 
attractions of body and features, cannot 
but be conscious of their claims to admi- 
ration, which are willingly answered by 
the public, when humility and modesty 
attend them; but vanity no sooner at- 
tempts to point them out by the ridicu* 
lous arts of^ dress, and disposition of coun- 
tenance and limbs, than envy commences 
her operations, and contrives to excite 
laughter instead of applause. Richness 
of the habit, afl^ected smiles to show a fine 
set of teeth, and a strutting mode of 
walking,. are sure marks of vanity. 

Modesty, the direct opposite of pride 
and vanity, is sometimes carried to ex- 
cess. I'he natural and acquired advan- 
tages we possess ought ever to give a 
tempered consequence to the front and 
mien. The really modest person often 
sinks into bashfniness, which is a most 
troublesome, though not a vicious com* 
panion. To shrink from view, and con- 
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ceal oar attainments, is unjast to our in- 
structors; besides, example is required in 
society. Modesty and bashfulness occa- 
sion apprehension and trembling, and 
deep blushes and hesitation in speech 
complete the confusion and errors com- 
mitted. 

We have hitherto treated on those pas- 
sions which agitate the mind and body in 
▼arious ways, without melting the soul 
into what is termed sorrow, and its nu- 
merous ramiBcations. It is difficult to 
separate any of the sensations under this 
head from the affection of self-love, 
though it is beyond a doubt that much 
really disinterested sorrow is felt. Grief 
is the most violent emotion experienced 
by man, and the most difficult to con- 
quer. An injury may be forgiven, an 
enemy converted into a friend, and re- 
sentment subdued ; but grief seize*' upon 
the soul after the loss of a relative with 
irresistible power, and reason exerts her- 
self in vain to shake it off. The moralist 
amies against its indulgence without 
effect, because the loss cannot be sup- 
plied, and the mind is compelled to wan- 
der in a desert, where it searches in vain 
for its departed friend. Grief sometimes 
affects the faculties even to derangement, 
and produces melancholy madness, which 
of all the varieties of insanity is the most 
hopeless. In cases of this nature, the 
orgass of life are obstructed, the heart 
oppressed, the lungs are inflated almost 
to bursting, deep sight are essayed for 
relief^ but in vain ; a sudden obstruction 
recurs in the windpipe, and that part of 
the body seems more affected than any 
other. The unhappy sufferers wander, 
lost in misery, from place to place, wring 
their hands, and strike their feet forcibly 
•o the ground ; raise their eyes, as if in 
silent ejaculation, and the muscles of 
their mouths are drawn down, giving the 
countenance the expression of dreadful 
aeony . It is this staie, which is the most 
a&rming for the safety of the senses ; 
when tears and lamentation succeed, im- 
■lediate relief is experienced, and time 
will produce settled sorrow. 

This is attended by a composure of 
features more affecting to the spectator 
than the most vehement paroxysms of 
grief. The afflicted person seeks retire- 
loent to weep, loses his appetite, is care- 
leas of his dress, and views the grave 
mnd the gs}^ with equal indifference, and, 
when in this state, incurs the danger of 
fklUng into an habitual melancholy, 
which, though often the resuU of the 
kMs of friends^ is not leas frequently the 



consequence of disease. The me Ian « 
choly man feels an universal littlessness ; 
he is deprived of all desire of elertion, 
walks without consciousness, snd reposes 
his limbs, when fatigued, by the mere im- 
pulse of nature. As it appears, his mind 
IS abstracted from all external objects, 
and preys only upon itself, the briUiancy 
of the sun, the beauty of the expanse of 
air and clouds, the pride of the spring, 
and the rigour of winter, pass in their 
fascinating varieties before him unno- 
ticed, and he is only anxious to escape 
from them by suicide. 

Resignation is one remove towards re- 
turning happiness, the calmness and 
tranc}uiHity of which cannot be described ; 
but It is nearly allied to humility, or a 
sense that no exertion will avail to re- 
store the loss occasioned by death,* and 
that it is little short of presumption to 
oppose the weakness of human nature to 
the dispensations of Providence, Hu- 
militv, however, bears another character, 
and becomes in this view a melancholy 
resignation, or acquiescence in the con- 
sciousness of some defect of person or in- 
tellect. 

Enthusiasm, or vehemence, in any pur- 
suit, may be called apassion of the soul, 
which exhibits its effects with the great- 
est violence when generated by religion. 
To describe its consequences would re- 
quire a volume. It has led, and will here- 
after lead, mankind into a thousand ex- 
trava^ncies, which can only be compar- 
ed with t|ie inconsistencies of madness. 
This cause will impel him to flagellate 
the body till blood follows, immure him- 
self within a voluntary prison, and to 
meet death in any shape it may present 
itself. The consequences of this passion 
cannot well be described, as they belong 
almost decidedly to disease. Enthusiasm 
is the parent of despair, which it fre- 
quently produces in the minds of those, 
who conceive that their sins in this life 
exceed the possibiKty of future forgive- 
ness. The wretch thus situated displays 
all the gestures and actions of grief uni- 
ted with terror, a compound, which is 
fortunately generally concealed from view 
by the asylums for lunatics. 

We have now nodced the principal 
emotions of the soul, and stated our opi- 
nion, that the causes of them are studi- 
ously kept from us by the great Author 
of that ethereal spirit ; and without at- 
tempting to reason upon the probability 
or improbability of the opinions of others, 
we shall conclude this article with a slight 
summary of ^me of them. 
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Writers on the pauioiU have indulf^ed 
in a variety of speculations and contec- 
tures as to the precise situation of their 
impetus, in hopes of ascertaining whether 
that is in the material animated part of 
man, or in the spiritual. Des Cartes and 
other philosophers will have their seat to 
be wholly in the corporeal i^stem ; and 
Mr. Grove, of a totally opposite opinion, 
concludes the passions to be ** the affec- 
tions attended with peculiar and extraor- 
flinary motions of tlie animal spirits;" 
and adds, that he incUnes to ^ think that 
a sensation of the soul generally precedes 
a change in the spirits, external objects 
not bemg able to raise a ferment in the 
spirits till they have first struck the mind 
with an idea of something noble, fright- 
ful, amiable," &c. Mallebranche defines 
the passions as being all those agitations 
of the soul, naturafiy proceeding from 
uncommon influence and motion in the 
blood and animal spirits ; those he con- 
trasts with others which arc usual with 
decided intelligences, and which he terms 
natural inclinations. 

Dr. Cheyne considered the passions in 
two points of view, spiritual and animal; 
the former he supposes to be the emotion 
produced in the soul by external objects, 
which become compounded and material 
by the intervention of the organs of life: 
The animal he defines by those effects 
produced by bodies or spirits immediately 
on the body. Dr. Morgan, by indefatigable 
observati6n, drew the following conclu- 
sion : *< That all the grateful or pleasura- 
ble passions raise the vital tide, strength- 
en and quicken the pulse, diffuse the na^ 
tural heat, and take off any antecedent 
stimulus or pressure upon the abdomen 
and inferior organs. And, on the contrary, 
the painful passions sink and depress the 
blood, weaken the pulse, recal and con- 
centre the natural heat, and fix a stimulus, 
or compression, on the inferior organs. 
All the passions impress their characteris- 
tic sensations or modifications on the 
muscles of the larynx, and thus discover 
themselves by the different modulation 
and tone of the voice." From which he 
concludes, that the nerves of the eighth 
conjugation, or par vaguntf zxt the prin- 
cipal instruments of the passions. 

Dr. Reid doubts whether the " princi- 
ple of esteem as well as gratitude ought 
to be reckoned in the order of animal 
principles, or if they ought not rather to 
be placed in a higher order. " The same 
author, treating on resentment, has con- 
sidered it as a sudden and instinctive ani- 



mal principle, Comtnon to the bnite crea- 
tion and mankind ; at the same time be 
calls deliberate resentment a rational 
principle. 

To pursue theories further would be 
useless ; we shall therefore conclude with 
the opinion of Dr. Co^n, one of the 
latest writers on the subject : " Without 
entering therefore into enquiries of this 
nature, which for want of data must be 
conjectural and unsatisfactoiy, it will be 
more consistent with my plan, simply to 
state interesting facts, ana leave it to the 
metaphysician to draw such consequen- 
ces as he may deem must legitimate. It 
must be admitted that eveiy passion, emo- 
tion, and affection, proceeos from certain 
impressions or ideas excited, concerning 
the nature, or state, or quality, or agency 
of the exciting cause. These ideas have 
undoubtedly their seat in that part of 
man we distinguish by tlie appellation of 
mind." This admitted, the Doctor ad- 
vances, that the existing cause must 
change the state of it in relation to any 
given object ; thus from total indifference 
the mind becomes in some particular 
manner interested, consequently the new 
impression produces a correspondei^ 
change upon the body, and in proportion 
to the impetus, general observation, and 
universal phraseology, founded upoa that 
observation, demonstrates that a per- 
ceptible influence of each violent emotion 
is directed towards the heart, which feels 
different sensations, pleasant, or the re- 
verse, over which it has no control, and 
from this centre diverges the influence of 
agitated spirits, the slightest effects of 
which are not visible to the spectator. 
« Nav," adds this gentleman, ** the sub- 
ject himself is not conscious, perhaps, of 
any thing more than either a change of 
sentiment on the perception of the 
stronger influence or a former sentiment, 
connecting with something agreeable or 
disagreeable in this perception ; a some- 
thing which attaches more strongly to 
the object, or creates some degree of re- 
pugnance. This state of mind is styled 
an affection, and it appears to be totally 
mental ; but stronger influences produce 
such chanffes, that the inward disposition 
becomes obvious to the spectator, through 
the medium of the corporeal frame. It 
is now called an emotion, and this may 
increase in strength until the whole sys- 
tem becomes agitated and convulsed. 
From this statement it appears incontes- 
tible, that the affections and passions 
have their origin in the mind, while eoio- 
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tions are coiporetl indications of what 
passes within." 

Pasuov, or Cro9» of the Pamon, in he- 
raldry, is so called, because resembling 
the shape of that on which our Saviour is 
thought to have suffered; that is, not 
cros^ in the middle, but a little below 
the top, with arms short in proportion to 
the length of the shaft. 

PAssioir/oiivr, in botany. See Passi- 



PASSPORT, is a license for the safe 
passage of any person from one port to 
another. 

PASTE, a composition of water and 
flour, boiled to a consistence; used by 
various artificers, as saddlers, upholster- 
ers, bookbinders, &c. 

Pasti, in the glass trade, a kind of co- 
loured glass, made of calcined crystal, 
lead, and other metallic preparations, so 
as to imitate the natural ^ems. The basis 
of these compositions is a pure f lass, 
prepared from pounded quartz, fused 
with alkali, with the addition of borax 
and of oxide of lead. The latter g^ves 
density to the glass, a susceptibility of re- 
ceiving a higher polish, and a greater re- 
fractive power, by which the lustre is in- 
creased. Different colours are obtained 
by the addition of vtrloiis metallic oxides. 
The oxide of gold gives a red ; of cobalt, 
blue ; of manganese, purple ; of lead, 
yellow ; and of iron, gfreen : and these 
colours are so rich, as to be equal, or 
even superior, to those of natural gems, 
though in lustre, hardness, and durabi- 
lity, the pastes are far inferior. They 
may be distinguished by their inferior 
specific gravity, and their soAness, which 
is such that they can be scratched by the 
knife. 

PASTEBOARD, a kind of thick paper, 
formed of several sheets of paper pasted 
together. The chief use of pasteboard 
is binding books, making letter-cases. 
Sec. See Papeb. 

PASTINACA, in botany, ^ormtp, a ge- 
nus of the Pentandria Digynia class and 
order. Natural order of Umbellatae, or 
Umbelliferae. Essential character: fruit 
elliptic, compressed, flat; peUls invo- 
lute, entire. There are three species ; 
of which P. sativa, common garden pars- 
nip, has smooth leaves, of a fight or yel- 
lowish green colour, in which it diiters 
from the wild plant ; the stalks also rise 
higher, and are deeper channelled ; the 
peduncles are much longer, and the flow- 
ers of a deeper yellow colour. The roots 
are sweeter than carrots, and are eaten 
by those who abstain from animal food in 
VOL.IX. 



Lent, or eat salt fish ; they are highly na- 
tricious. In the north of Irehmd they are 
brewed, instead of mah, with hops, and 
fermented with yeast: the liquor thus 
obtained is very agreeable. 

PASTORAI^ in general, aometh'mg 
that relates to shepherds ; hence we say, 
pastoral life, manners, poetry, &c. The 
orif^nal of poetry is ascribed to that age 
which succeeded the creation of the 
world; and as the keeping of flocks 
seems to have been the first employment 
of mankind, the most ancient iort of poe- 
try was probably pastoral. It is natural 
to imagine, that the leisure of those an- 
cient shepherds admitting and inviting 
some diversion, none was so proper to 
that solitary and sedentary life as singing, 
and that in their songs the^ took occasion 
to celebrate their own felicity. From 
hence a poem was invented, and after- 
wards improved to a perfect image of 
that happy time, which, by ^vi|^ us an 
esteem for the virtues of a former age, 
might recommend them to the present. 
And since the life of shepherds was at- 
tended with more tranquillity than any 
other rural employment, the poets chose 
to introduce their persons, from whom it 
received the name of pastoral. A pasto- 
ral is an imitation of the action of a shep- 
herd, or one considered under that cha- 
racter. The form of this imitation is dra- 
matic, or narrative, or mixed with both ; 
the fable simple ; the manners not too 
polite nor too rustic ; the thoughts are 
plain, yet admit a little auickneas and 
passion, but that short ana flowing ; the 
expression humble, yet as pure as the 
language will afford ; neat, but not flo- 
rid; easy, and yet lively. In short, the 
fable, manners, thoughts, and expres- 
sions, are full of the greatest simplicity 
in nature. The complete character of 
this poem consists in simplicity, brevity, 
and delicacy ; the two first of which ren- 
der an eclogue natural, and the last de- 
lightful. 

PASTURE, is generally any pUce 
where cattle may feed, and in law is most- 
1;^ applied to a common of pasture, or 
rig^t of feeding cattle on certain waste 
lands. See Cohxok. 

PATE, in fortification, a kind of plat- 
form, resembling what is called an horse- 
shoe; not always regular, but generally 
oval, encompassed only with a parapei^ 
and having nothing to flank it. It is usu- 
ally raised on marshy grounds, to cover 
the gate of a place. 

PATEE, or Pattik, in heraldry, a 
cross, small in the centre, and widen- 

T 
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ing to the extremes^ which arc very 
broad. 

PATELX.A, in anatomy, a bone which 
covers the fore part of the joint of the 
knee, called also rotula, and popularly the 
knee-pan. 

Patella, in natural history, fimpet, a 
genus of the Vermes Testacea ; animal a 
limax : shell univalve, suhconic, shaped 
like a basin : without a spine. This is a 
rery numerous genus, containing between 
two and three hundred species, divided 
into sections. A. Furnished with an in- 
ternal lip; shell entire. B. With the 
margin angular, or irregularly toothed. 
C. With a pointed, recurved tip or crown. 
D Very entire, and not pointed at the tip 
or crown. E. With the crown or tip per- 
forated. The most worthy of notice are 
the following: P. vulgata, of Europe, 
with rough prominent strist, and sharply 
crenated edges; vertex pretty near the 
centre ;^he edges often m old subjects 
are almost smooth. P. pellucida, with a 
transparent shell, marked longitudinally 
with row.5 of rich blue spots : the vertex 
placed near one edge ; mhabits the sea 
rocks of Cornwall, England. P. grxca, 
with an oblong shell, perforated vertex, 
striated roughly to the edg^s. It inhabits 
the west of England. This genus was 
well known to the ancient Greeks, from 
whom we learn that it was used for the 
table, and that it was found adhering to 
the rocks. 

PATENT, something that stands open 
or expanded ; thus a leaf is said to be 
patent, when it stands nearly at right an- 
gles with the stalk. 

pATEBrr, or Lettert Patent , are writings 
scaled with the great seal of England, by 
which a man is autliorized to do, or to 
enjoy, any thing, which of himself he 
could not. They are so called on account 
of their form, being open, with their seal 
affixed, ready to be exhibited for the con- 
firmation of the authority delegated by 
them. Letters patent for new inven- 
tions are obtained by petitions to the 
crown: they go throupfh many offices, 
and are liable to opposition, on account 
of the want of novelty, 8cc. and if obtain- 
ed, and it can be proved that the inven- 
tion was not new, or had been made pub- 
fic previously to the granting the patent, 
they may be set aside. A patent, at the 
lowest cost, and when no opposition is 
given to it, will, for fees of office, speci- 
ticalion, &c. cost for the three branches 
of the United Kingdom about three hun- 
dred pounds. 

PATRIOT, « a sincere and unbiassed 



friend to his country; an advocate for ge- 
neral civilization, uniting in his conduct 
through life, moral rectitude with politi- 
cal integrity. Such a character is seldom 
found in any country ; but the specious 
appearance of it is to be seen cveiy 
where, most especially in Europe. It is 
difficult to say how far the term can be 
used in a military sense, althoiigh it is 
not uncommon to read of a ' citizen sol- 
dier,' and a • patriot soldier.' Indivi- 
dually considered, the term may be just, 
but it is hardly to be understood collec- 
tively A celebrated English writer has 
left a treatise, entitled, 'The Patriot 
King;' by which he means, the first ma** 
gistrate of a country, who acts up to the 
j^enuine principles of its constitution. It 
is devoutly to be wished, (human nature 
being so constituted as to require coer- 
cion) that the application of military force 
could always be in the hands of a patriot 
king, who is the first soldier in the land, 
and would of course be entitled to the 
appellation of a patriot soldier. The con- 
vulsed state of Europe is such, that no 
country can do without soldiers. When 
they are employed to defend, or protect, 
their native land, they are patriot sol- 
diers." See James's Mifitary Diction- 
ary. 

PATROL, in war, a round or march 
made by the guards, or watch, in the 
night-time, to observe what passes in the 
streets, and to secure the peace and 
tranquillity of a city or camp. The pa- 
trol generally consists of a body of five 
or six men, detached from a body on 
g^iard, and commanded by a serjeant. 
Patrols are formed out of the infantry, as 
well as the cavalry. When a weak place 
is besieged, and there is reason to ap- 
prehend an assault, strong patrols are or- 
dered to do duty ; those on foot keep a 
good look out fh)m the ramparts, and 
those that are mounted take care of the 
outworks. 

PATRON, both in the canon and com- 
mon law, signifies him that hath the gift 
of a benefice or parsonage. 

PATR(JNYMIC, among grammarians, 
is applied to such names of men and 
women as are derived from those of pa- 
rents or ancestors. Patronymics are de- 
rived, 1. 'From the father, as Pelides, i. e. 
Achilles, the son of Peleus. 2. From 
the mother, as Philyrides, t. e. Chiron, 
the son of Philyra. 3. From the grand- 
father on the father's side, as JEacides, 
I. e. Achilles the grandson of ^acus. 4. 
From the grandfather by the mother's 
side, as Atlantiades, u e. Mercury, the 
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grandson of Atlas ; and, 5. From kingfs 
and founders of nations, as Komulidx, 
i. e. the Romans, from their founder 
King Romulus. 

PAMiMENT, a layer of stone, or 
other matter, serving to cover and 
streogfthen the ground of divers places 
for the more commodious walking on. 
In London the pavement for coach -ways 
is chiefly a kind of granite from Scot- 
land: and on the foot-path Yorkshire 
paving is used : courts, stables, kitchens, 
iialls, churches, &c. are paved usually 
with tiles, bricks, Bags, or fire-stones ; 
and sometimes with a kind of free -stone 
and rag-stone. In France the public 
roads, streets, courts. 8cc. are paved with 
gres, a kind of free-stone. In Venice, 
the streets, &c. are paved with brick; 
churches sometimL'S with marble, and 
soinetiincs with Mosaic work. In Am- 
sterdam, and the chief cities of Holland, 
they call their brick pavement the bur- 
gomaster's pavement, to distmguish it 
from the stone or flint pavement, which 
is usually in the middle of the street, 
serving for the passage of their horses, 
carts, coaches, and otlier carriages; the 
brick borders being designed for the pas- 
sage of people on foot. Pavements of 
free-stone, flints, and flags, in streets, 
&c. are laid dry, that is, are retained in a 
bed of sand ; those of courts, stables, 
ground-rooms, &c. are laid in mortar of 
Sme and sand, or in lime and cement, 
especially if there be vaults and cellars 
underneath. Some masons, after laying 
a floor dry, especially of brick, spread a 
thin mortar over it, sweeping it back- 
wards and forwards, to fill up the joints. 
ThiKy-two statute bricks, laid flat, pave 
a yard square, sixty-four edgewise. The 
square tiles used in paving, called paving 
bricks, are of various sizes, from six to 
twelve inches square. Pavements of 
churches, &c. frequently consist of stones 
of different colours, chiefly black and 
white, and of several forms, but chiefly 
square and lozenges, artfully disposed. 

Pavekbst of terrace, is that which 
serves for tlie covering of a platform, 
whether it be over a vault, or in a wood- 
en floor. Those over vaults are usually 
stones squared, and bedded in lead. 
Those on wood are either stones with 
beds, for bridges; tiles for ceilings in 
rooms ; or lays of mortar, made of ce- 
ment and lime, with flints or bricks laid 
flat, as is still practised by people in the 
east and south, on the tops of their 
houses. 

PAVETTA, in boUny, a genus of the 



Tetrandria Monogynia class and order. 
Natural order of Stellalac Rubiaceac, 
Jussieu. Essential character: corolUone 
petalled, funnel-form, superior; stigma 
curved ; berry two-seeded. There are 
Beven species. 

PAVILION is sometime^ applied to 
flags, colours, ensigns, standards, ban 
ners, &c. See Flag, &c. 

Pavilioh, in heraldry, denotes a co- 
vering in form of a tent, which invests 
or wraps up the armories o^ divers kings 
and sovereigns, depending only on cSd 
and their sword. The pavilion consists 
of two parts; the top, which is the cha- 
peau, or coronet ; and the curtin, which 
makes the mantle. None but sovereign 
monarchs, according to the Frencli he- 
ralds, may bear the pavilion entire, and in 
all its parts Those who are elective, or 
have any dependence, say the heralds 
must uke off the head, and retain nothing 
but the curtins. 

PAULLINIA, in botany, a genus of the 
Octan«:ria Trigynia class and order. Na- 
tural order of Trihilatae. Sapindi, Jussieu. 
Essential character : calyx flvc-leaved, 
petals four; nectary four-leaved, unequal; 
capsules three, compressed, membrana- 
ceous, connate. There are seventeen 
species, all natives of warm climates. 

PA VO, the peacock^ in natural history, 
a genus of birds of the order GaJlina. 
Generic character; bill convex and strong; 
head covered with turned-back feathers; 
nostrils large, feathers of the tail long, 
broad, expansile, and adorned with 
rich eye-like spots. There are four 
species. The P. cristatus, or crest- 
ed peacock, was originally brought 
from India, where it is found in its wild 
state, and exhibits all its maturity of 
growth, and glow of colouring. It was 
an article of importation from that coun- 
try to Palestine, in the reign of Solomon, 
in those fleets which conveyed, once in 
three years, to the court of that magnifi- 
cent monarch, invaluable treasures of art 
and nature. In this country peacocks 
do not attain their full and brilliant plu- 
mage till their third year. The female 
lays five eggs, and is particularly solici- 
tous to conceal them from the male, 
which not unfrequently destroys them. 
These birds feed almost solely on insects 
and grain. Th y prefer elevated situa- 
tions for roosting, choosing the tops of 
houses and the highest trees for this pur- 
pose. They were considered as luxuries 
for the table by the Romans, and the 
young ones are now regarded as a deli- 
cacy. Their voice is harsh and dissonant. 
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and in perfect contrast to that beauty 
exhibited bjr their plumage, which, in the 
language of Buffon, " seems to combine 
all that delights the eye iif the soft and 
delicate tints of the finest flowers, all 
that dazzles in the sparkling lustre of the 

Sem, and all that astonishes in the grand 
ispby of the rain-bow." See Aves, 
PUte XI. fig. 2. 

PAUSE, a stop or cessation of speak- 
ing, singing, playing, or the like. The 
use of pointing, in grammar, is to make 
proper pauses in certain places. There 
18 a pause in the middle of each verse ; 
in an hemistich it is called a rest or re- 
pose. 

Pavss, in music, a character of silence, 
or rest, called also by some a mute figure, 
because it shows that some part or per- 
son is to be silent while the rest con- 
tinue the sonjF. Pauses are used either 
for the sake of some fugue, or imitation, 
or to give a breathing time, or to give 
room for another voice, &c. to answer 
what this part sung, as in diaioj^es, 
echoes, &c. In military affairs it is es- 
sentially necessary for all officers to ac- 
custom themselves to a most minute ob- 
servance of the several pauses which are 
prescribed during the firings. According 
to the regulations, the pause between 
each of the firing words, ** make ready, 
present, fire," is the same as the ordina- 
ry time, viz. the seventy-fifth part of a 
minute, and no other pause is to be made 
between the words. In firing by compa- 
nies, bv wings, each wing carries on its 
fire independently, without regard to the 
other wing, whether it fires from the 
centre to the flanks, or from the flanks to 
the centre. If there are five companies 
in the wing, two pauses will be made be- 
tween the fire of each, and the make 
ready of the succeeding one. if there 
are four companies in the wing, three 
pauses will be made betwixt the fire of 
each, and the make ready of the succeed- 
ing one. This will allow sufficient time 
for tiie fiist company to have again load- 
ed, and shouldered at the time the last 
company fires, and will establish proper 
intervals between each. In finne by 
grand divisions^ three pauses will be 
made between the fire of each division 
and the make readjr of the succeeding 
one. In firing by wings, one wing wiU 
make ready the instant the other is 
shoolderinf^. The commanding officer of 
the battalhon fires the wings. In firing 
companies by files, each company fires 
independently. When the right file pre- 
•entSy the next makes ready, and so on. 



After the first fire, each roan as he ki*ds 
come to the recover, and the file agaia 
fires without waiting for any other ; the 
rear rank men are to have their eyes on 
their front rank men, and be guided by 
and present with them. 

PAUSUS, in natural history, a genus of 
insects of the order Coleoptera. Anten- 
nae two-jointed, the upper joint very 
large, inflected, hooked, pedicillate; 
head pointing forwards, with a convex, 
jugular triangle ; thorax narrow, unequal, 
scutellate ; shells flexile, deflected, trun- 
cate ; four feet placed at the fore part of 
the breast, thighs with minute appen- 
dages; tarsi four-jointed. There are 
five species : two of which are fhlly de- 
scribed in the •• Linnaean Transactions," 
vol 4. P. microcephalus, head unarm- 
ed; club an oblong sphere; shells as 
long as the body, not punctured ; shanks 
linear. It inhabits the Banana islands^ 
P. sphoeroceros : head homed ; club glo- 
bular : shells shorter than the abdomen : 
punctured ; shanks dilated at the tip. It 
IS found at Sierra Leone ; wanders about 
in the night-time during the months of 
January and February, and becomes 
blind or benumbed on the approach of 
light : the globes of the antennx give 
a kind of phosphoric light in the dtfk ; 
the body is polished and of chesnut co- 
lour, a little narrower than the last ; horn 
between the eyes straip^ht, conic, tipped 
with a tuft of cartilaginous hairs ; eyes 
larger ; thorax the same breadth as the 
head ; wings shining and violet. 

I'his renus is remarkable for the singu- 
lar conformation of its antennae, and for 
the almost prophetic anticipation of the 
future, under which it received its name. 
The c^at Swediah naturalist, foreseeing 
the termination of his vast labours, ana 
that he would not again be called upon to 
form anv other genus of insects, applied 
to this the designation which it now bears. 
** Pausus," signifying a pause or rest ; it 
was in reality the last genus he formed, 
and it is beheved that the species of it 
with which he^ was acauainted were 
amongst the last insects, it not the veiy 
last which he described. 

FAW,patte, in heraldry, the fove foot of 
a beast cut off short. If the leg be cut 
off, it is called gambe. Lions' paws are 
much used in armory. 

PAWLE, in a ship, a small piece of iron 
bolted to one end of the beams of the 
deck, close to the capstan; but yet so 
easily, as that it can turn about Its use 
is to stop the capstan from turning back, 
by being made to catch hold of the 
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vbelps; thej therefore aay, heave ft 
pawie ; that is, heave a little more, for 
the pawle to get hold of the whelps: and 
this they call pawling the capstan. 

PAWN, among miners, a pledge put 
into the bar-master's hand, at the time 
when the plaintiff causes the bar^master 
to arrest the mine. 

PAWNBROKER. See BaoKU. 

PAT, in tlie sea-language. The sea- 
men say, pay more cable, when they . 
mean to let out more cable. 

PAYING, among seamen. When the 
seams of a ship are laid over with a coat 
of hot pitch, it is called papng her ; and 
when this is done with canvass, parcel- 
ling; also when, after she is graved, and 
the soil burned off, a new coat of tallow 
and soap, or one of train oil, rosin, and 
brimstone, boiled together, is put on her, 
that is also called paying of a ship. 

PAYMENT, in Uw, is the considera- 
tion or purchase-money for goods, and 
mav be made by the buyer giving to the 
seller the price agreed upon, either by 
bill or note, or by money. Where a day 
certain b appointed for payment, the par- 
ty bound shall be allowed till the last mo- 
ment of th^ day to pav it in, if it be an in- 
land bill Payment of money before the 
day, is, in law, payment at the day ; for 
it cannot, in presumption of law, be any 
prejudice to him to whom the payment 
IS made, to have his money berore the 
time ; and it appears by the party's re- 
ceipt of it, that it is for his own advantage 
to receive it then. 

PEACE has been represented, allegori- 
cally, as a beautiful female, holding in her 
hand a wand or rod towards the earth, 
over a hideous serpent, and keeping her 
other hand over her fiu:e, as unwilling to 
behold strtfb or war. By some painters 
she has been represented holding in one 
hand an olive branch, and leading a haob 
and a wolf yoked by their necks in the 
other ; others again have delineated her 
with an olive branch in her right lumd, 
and a cornucopia, or horn of plenty, in 
her left. At Rome a celebrated temple 
was erected for the goddess of peace, 
which was furnished with most of the rich 
vases and curiosities taken out of the 
Temple at Jerusalem. The Temple of 
Peace, built by Vespasian, was three hun- 
dred feet long, and two hundred feet 
broad. Josephus says, that all the rarities 
which men are accustomed to travel to 
see, were deposited in this temple. 

PxAcx, in law, signifies a quiet and 
harmless behaviour towards the King and 
his people. The Ring, by his oiice and 



^gnity royal, is the principal conservator 
of the peace within all his dominions; 
and may give authority to any other to 
see the peace kept, and to punish such 
as break it ; hence it is usually called the 
King's peace. All the great officers of 
state are generally conservators of the 
peace throughout the kingdom, and may 
commit all breakers of it» or bind thsm in 
recognizance to keep it Also the she- 
riff, coroner, constables, and tithingmen, 
are conservators of the peace within their 
own jurisdiction, and may apprehend all 
breakers of the peace, and commit them 
till they find sureties to keep the peace. 

PEACH, in boUny. See AmtodalvsJ 

PEACOCK. See Pavo. 

PEARL, a concretion formed in several 
species of shells, as in some species of the 
oyster and the muscle. It oas been re- 
garded by some persons as a morbid con- 
cretion, owinz to an excess of shelly mat- 
ter, and bv otners it is supposed to have 
originated in a wound or the shell con- 
taining the animal. Pearls are of a silvery 
or bluish-white colour, and very brilliant. 
As they consist of concentric layers of 
carbonate of lime and membrane, alter- 
natelv arranged, the refraction of light is 
ascribed to the lamellated structure. See 
Snix. 

Pearl, mother of, is the shell, not of the 
pearl ovster, but of another sea-fish of the 
oyster kind. This shell on the inside is 
extremely smooth, and of the whiteness 
and water of pearl itself; and it has the 
same lustre on the outside, afiter the first 
laminse or scales have been cleared off 
with aquafortis and the lapidarv's mill. 
Mother of pearl is used in inlaid works» 
and in several toys, as snuff-boxes* &c. 

Pbasl, in heraldry, in blazoning with 
precious stones, is tne same with argent^ 
or white. 

Pbasl oih, an alkali used in various ma- 
nufiu^turing processes : it is potash mixed 
with different heterogeneous substances. 
See Potash. 

PiABL JUhery, The most important 
fishery to England at present is that at 
Ceylon. The origin of this -method of 
procuring a vahuiole ornament for the 
person must have arisen from accidental- 
ly discovering the pearl within oysters 
taken for food is evident ; but it is impos- 
sible to ascertain when the search became 
systematical, though it is extremely pro- 
bable it has been so for many ages. 

The pearl oysters of the coast of Cey- 
lon are all of one species, and possess the 
same regularity of form ; but tbey assume 
different qualities, and have different de- 
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nominations^ suited to the nature of the 
ground where they are situated, and from 
the appearance of zooptijtes adherinr to 
the external surtace of their shells. They 
resemble a cockle in shape, which is an 
imperfect oval, and their circumference 
is generally about nine inches iind a half, 
having* a segment as it were cut oif where 
the joint of the two shells occurs. The 
interior of those is far more brilliant and 
beautiful than the pearl they enclose, and 
the outside is smooth, except when in- 
jured by the usurpations of sponges, co- 
rals, and other marine productions. The 
flesh of the animal is white, and of a glu- 
tinous consistency. 

Perhaps no cUss of animated nature un- 
dergoes more unmerited persecution and 
destruction than the pearl oyster; when 
situated in their native regions, they af- 
ford a foundation for the habitations of 
other animals, and millions of them are 
dragged from their banks, and thrown 
away, for what they are vainly supposed 
to contain, and that an intruder or a dis- 
ease. One of I he banks at Ceylon fur- 
nishes oysters to which zoophytes are at- 
tached, apparently belonging to the class 
of sponges, and those generally resemble 
a funnel or cup, and grow to a size that 
completely overshadows the oyster : 
others of different banks have a sub- 
stance adhering to them tinged with red. 
The above are found to contain the finest 
pearls: some escape free from incum- 
brance, and thousands are compelled to 
bear trees of coral on them of five times 
their own weight. 

The oyster u fastened to the rocks at 
the bottom of the sea by quantities of 
hairy fibres. By this means they are not 
readily swept from their original station, 
amd yet possess the advantage of being 
conveyed to some distance from it by the 
motion of the water ; besides, they are 
connected to each other in the same man- 
ner. It frequently happens that an old 
oyster, surrounded by young ones, is 
brought up by the divers, and the latter 
have been ascertained to possess, even 
when little, larger than a grain of sand, 
the power of moving themselves by the 
extension and contraction of what is 
termed the beard. The violence of the 
waves, at the time of the monsoons, occa- 
sions great changes in the state of the 
banks, when incredible numbers of them 
Are buried by the shifting of sand, and that 
is sometimes removed by the same power 
acting in a contraty direction. 

ft is supposed, from many concurring 
circumstance^ that the pearl oyster ar- 



rives at maturity at the close of seveo 
years: after this period it is imagined 
that it dies, when tne body, decaying, is 
washed away by the sea : a bed was dis- 
covered a few years since composed al- 
most wholly of empty shells. The pre- 
cious substance, which invites the eier- 
tions of man to obtain it, has been gene- 
rally supposed to be a diiica^e peculiar to 
the animal ; but were this the fact, it is 
extremely prevalent amongst this de- 
scription of oysters, as every individual of 
the species is found to be accompanied by 
a certain proportion of minute particles, 
which are evidently the pearl in the first 
stages of formation ; hence it may be fair- 
ly supposed, that they are in some essen- 
tial degree useful, rather than prejudicial, 
to the inhabitant of the shells, of the na- 
ture of which it decidedly partakes, and 
is composed of a number ot layers, move- 
able by u skilful pei-son to the improve- 
ment of the pearl, as it sometimes hap- 
pens the exterior coat only may be dis- 
coloured or injured. When the pearl is 
in a state of perfection, they arc of a bril- 
liant white ; some have been found of a 
beautiful tint of pink, of the colour of 
gold, and a few entirely black. These va- 
riations are, however, very uncommon. 

The pearls are discovered near the an- 
gles of the shell, and close to the hinge, 
where the animal is most thick and fleshy ; 
they are generally numerous, and, in some 
instances 150 have been taken from one 
oyster ; on the other hand, an hundred 
oysters have been opened, whence a pearl 
could not be extracted fit for any purpose 
whatever. Attempts were made some 
years past to transplant this species of 
oysters, but without success, as they in- 
variably died during their transportation. 
The first step previously to a fisheiy 
is the examination of the banks, which 
takes place at the end of October, during 
the short interval of fine weather, usual 
between the close of the south-west mon- 
soon and the commencement of the north- 
east. One pilot, two divers, and eight or 
more sailors to each boat, are employed 
upon this service, and there are general- 
ly nine boats. The superintendant on the 
part of government accompanies the 
principal arripanaar, or pilot, who is 
taught his profession from his infancy, 
inheriting it from his father, in the man- 
ner of most occupations i n the East . The 
boats visit the banks in a body, and the 
divers, frequently descending, ascertain 
its exact position, and at the same time 
brin^ up a thousand or more oysters as 
•pecimensi which are examined by per- 
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flons, who, from cxpepience, are enabled 
to judge whether it is probable they are 
of an age calculated to answer the pur- 
poseaof the intended fishing : the exami- 
nation is not, however, deemed suffi- 
cient, and the oysters are opened, when 
the pearls are extracted, and alter sort- 
ing them they are valued. It is really 
shocking to humanity, to reflect, that if 
one thousand oysters produce as many 
pearls as are worth three pounds sterling, 
the fishery is undertaken, as it has been 
found that the examination of that num- 
ber is a sufficient designation of success, 
or the reverse. 

In the progress of this preliminary part 
of the undertaking, the oysters are found 
at various periods of their growth : those 
not more than one year old are very 
small, being less than an inch in circum- 
ference, and the full grown oysters are 
as large as the palm of the hand of a man : 
between tlie ages of four and five years 
the seed pearl only is discovered; but 
after this period they increase in size very 
rapidly ; and, as has been before ubserv- 
ed, they die after the eigth year. After 
completely satisfying themselves as to 
the probability of future success, the re- 
sult is published, for the information of 
those who may be inclined to partake of 
the probable advantages. Since the isl- 
and of Ceylon has been a part of the Bri- 
tish empire, each fishing season has either 
been reserved for the exclusive use of 
government, or rented to speculative 
persons ; but the produce has never 
amounted to 200,000/. on any one oc- 
casion. The most common practice is, to 
farm the season to an individual, who lets 
the right of partaking to others. 

The fourteen banks, or beds, on which 
the oysters are found, are situated in the 
bottom of the gulf of Manaar, and are 
included in a space about thirty miles in 
length from north to south, and twenty- 
four in breadth. It has been ascertain- 
ed, that the largest of those beds is ten 
miles long, and two broad ; the remain- 
der are much smaller; nor are they all 
equally productive, as it seldom happens 
that more than three beds can be mark- 
ed for use in any given season. The 
spots where the oysters lay are not raised 
higher than the surrounding parts, ex- 
cept by their accumulation, and the coral 
rocks, on which the most valuable are 
placed, are on a level with the sand : the 
depth of water over them varies from 
eighteen to ninety feet, and the most 
convenient and best fishing is at the 
<lepth of between six and eight fathoms. 



When it is thought proper to undertake 
a fishery, advertisements are issued in the 
Engiitth and Malabar lan^ages, inviting 
the possessors of boats suited lor the pur- 
pose, and all divers, to meet on the 20th 
of February, in the bay of Condaatchy : 
vessels of this description assemble from 
various places on the coast of Coroman- 
del, completely equipped, and furnished 
with every necessary for the accomplish- 
ment of their intentions : tliose are open, 
of about one ton burthen, forty-five feet 
in length, seven or eight wide, and three 
deep in the hold ; and are so constructed 
as to draw not more than eight or ten 
inches water, unless they are heavily la- 
den, and are navigated with one sail only. 
They have a complement of twenty-three 
men, whose employments are thus ap- 
propriated : one pilot ; one man for the 
helm ; another to take care of the boat ; 
one to lade out water; ten divers; ten 
mundrees, who haul up the divers, the 
stones, and the baskets ; and a peon at- 
tends on the part of the renter, to Uke 
care that his mterests do not suffer from 
fraud. 

A second examination of the banks 
takes place a few days before the opera- 
tions begin, which is merely for the pur- 
pose of anchoring buoys, to point out the 
situation of the banks, and those parts of 
them most abounding with tlie object of 
search. A small sloop is from the first 
stationed in the centre of the banks, 
where she remains, for the double pur- 
pose of guarding the buoys, and as a 
guide to the boats. The pilot boats 
make a circuit of twelve or fifteen miles 
round the sloop, sounding and sending 
down the divers, and upon discovering a 
place remarkable for the number of oys- 
ters, a buoy is immediately placed over 
it, which consists of triangular rafts of 
wood, fastened by a cable attached to a 
wooden anchor, sunk by two stones. The 
rafts support flags of various colours ; and 
drawings of these are inserted in a book, 
where a minute description is given of 
the name, quality, and age of the oysters 
on the bank under each flag. Three 
hours sailing of the boats employed in 
the pearl fishery from the shore of Con- 
daatchy, or a distance of about fifteen 
miles, occurs between the banks and that 
place : unfortunately the land near them 
is so low, that it is impossible to make use 
of it in ascertaining their position ; it 
becomes, therefore, absolutely necessary 
to renew at each fishery the fatiguing 
operation of sounding and diving, the 
buoys being all removed at the close of 
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thm labours, ai they would serve to 
point out the places for depredators to 
dive with success. 

Mr. Cordiner, from whose late excel- 
lent accotmt of Ceylon we have extract- 
ed most of the preceding particulars, 
says, ** As Uie boats arrive at Condaatchy 
to be employed in the fishery, they are 
regularly numbered, and their descrip- 
tion and the names of their crews are 
registered in a book. The fishery, for 
the season of 1804, was let by government 
to a native of Jaifnapatam, who had re- 
sided for some years previously to it on 
the coast of Coromanael. For Uiirty days 
fishing, with 150 boats, he came under 
an obligation to pay 300,000 Porto Novo 
pagodM, or 120,000/. sterling. He sold 
the right of fishing to some of the best 
equipped boats for 3000 pagodas each, 
and that of others for 2500 ; but kept by 
fiir the greater part of them to fish on his 
own account 

After every arrangement is completed, 
and the boats are ready to put to sea, 
their navigators and the divers are rous- 
ed from their slumbers by the discharge 
of a cannon, the sounding of horns, and 
the beating of a kind of drum, called by 
the natives torn tom» .* this signal is gene- 
ndly made rather before midnight, when 
a breeze from the land prevails : the con- 
fusion that inunediately follows the move- 
ments of up wards of six thousand persons 
in the dark may be better conceived than 
described < but in defiance of every ob- 
stacle, these silly people will not depart 
till they have ]>erformed certain ablu- 
tions and incantations, calculated, as they 
suppose, to forward their views. When 
tbev have reached the banks thev cast 
anchor, and wait the approach of day ; 
which no sooner arrives than each boat 
takes its station : at six or seven o'clock 
the diving commences. To facilitate this 
operation, a species of open scaflToldiog is 
projected from each side of the vessel, 
and it is from the scaffold the tackle is 
suspended, three stones on one side, and 
two on the other. The author we have 
just mentioned gives so clear and com- 
prehensive an account of this dangerous 
business, which he saw performed, that 
we shall give part of it in bis oi»n words. 
*' The diving stone bangs from an oar by 
a light countiy rope, and slip knot, and 
descends about five feet into the vrater. 
It is a stone of 56/6«. weight, of the shape 
of a su|^ loaf. The rope passes through 
a hole m the top of the stone, above which 
a strong loop is formed, resembline a st'u^ 
rup-iron, to receive the foot of the diver,** 



who is entirely naked, except a piece of 
enhio wrapped round his waist; swim- 
ming near the side of the vessel, betakes 
the rope in one hand, and places his foot 
in the stimip on^ the stone ; a basket is 
then thrown into the water to him, made 
of a hoop and net-work below it, in which 
be places the other foot : after preparing 
his lungs for ceasing to breathe, he press- 
es his nostrils firmly with one hand, and 
with the other pulls the rope forming the 
slip-knot ; the stone carries him instantly 
to the bottom, where he no sooner ar- 
rives, than he disengages himself from the 
stirrup, which, with the stone, is imme- 
diately drawn up by the people in the 
boat. The diver throws himself forward 
upon his face, atfd grasps every thing in 
his way as rapidly as possible, and putting 
it into the basket, gives a signtd when 
it is full by pulling the rope, when that 
also is hauled up ; he then ascends by the 
rope, and frequently arrives at the surface 
before the basket: such is the conse- 
quence of custom, that though the diver 
cannot descend again without an inter- 
val of rest, he seldom enters the boat, re- 
maining swimming and floating about 
during the whole day. 

Besides the other dangers peculiar to 
this pursuit, the divers are liable to be 
devoured by sharks; but whatever may 
be the cause, an accident seldom occurs, 
which these superstitious people attri- 
bute to the powerful aid of shark charm- 
ers, without whom, and the exercise of 
their diabolical incantations, they will on 
no account undertake their Ubours. The 
most experienced diver has never been 
known to remain longer than one minute 
and a half under water, in which time he 
may gather 150 oysters, if they are nume- 
rous, but he sometimes gains not more 
than from five to a dozen, accompanied 
by coral pieces of rock and other sob- 
stances, fbr he has no time to separate 
and examine what he seizes. When 
300 boats are employed in the fishe- 
ly, it is supposea that at least 1500 
divers are constantly descending, the 
noise of which resembles the incessant 
roaring of a cataract The return of 
the fleet in regular order, at one or 
two, P. M. and their arrival, with the 
crowds waiting to welcome their return* 
presents a very animating and gratifying^ 
spectacle. 

The method adopted to extract the 
pearls is dreadfully disgusting and ud« 
wholesome, as they do not undertake 
this operation till the oysters have been 
deposited in heaps for ten days, or till the 
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flesh baa become decidedly putrid : the 
reason for so doing is obvious, as the par- 
ticles of decayed matter and maggots are 
readily floated off by repeated washing 
in inclined receptacles, so contrived as to 
arrest the progress of even the smallest 
pearls, as they descend by their weight. 
Every possible precaution is taken, by 
the picking and sifting^ to secure the 
whole of the produce, and yet it is said 
that vast numbers are lost. 

After the most valuable are selected, 
they are sent to be drilled ; a most inge- 
nious and delicate operation, which is 
thus performed : a piece of wood, in the 
ahape of an inverted cone, is placed upon 
three legs, raising it about one foot from 
the ground : holes of various dimensions 
are made in the surface, to receive the 
pearls: the person who drills sits close to 
the machine ; he then drives the pearls 
ateadv into their sockets. " A welMem- 
pered needle is fixed in a reed five inches 
rong, with an iron point at the other end, 
formed to play in the socket of a cocoa 
nut-shell, which presses on the forehead 
of the driller. A bow is formed of a 
piece of bamboo and a string. The work- 
man brin|^ his right knee m a fine with 
the machme, and places on it a small cup, 
formed of part of a cocoa nut-shell, which 
ia filled with water, to moderate the heat 
of friction. He bends his head over the 
machine, and applying the point of the 
aeedle to a pearl sunk in one of the pits, 
drills with great facihty, every now and 
then dexterously dipping the httle finger 
of his right hand in the water, and ap- 
plying it to the middle, without impeding 
the operation. In this manner he bores 
a pearl in the space of two or three mi- 
nates, and in the course of a day perfo- 
rates 300 small, or 600 kirge pearls.— 
There are different method of fishing 
for pearb practised in other paru of the 
world ; but as the Ceylon fishery eclipses 
them aD, and the simplicity of the inven- 
tion is so obvious, it would be well if it 
were universally adopted. 

PxAML tpar is a fossil of the calcareous 
kind, being composed of carbonate of 
lime with the oxides of iron and manga- 
nese : it has received different names, 
and occurs massive, disseminated, and 
arystalUzed : its colours are white, oflen 
with shades of grey, yellow, or red j but 
by mere exposure to the air, its colour 
darkens, it becomes brown, and at length 
nearly black. Specific gravity about 2.8. 
It does not melt before the blow pipe, 
but blackens : it effervesces with acids : 
k is said by Bergman to consist of 

VOL. IX. 



Carbonate of lime 
Oxide of iron . . . 
Oxide of manganese 



50 
22 
28 

100 



PEARLSTEIN, or PaAmLSTOirx, in mi- 
neralogy, occurs in round and longish ve- 
sicles. Its lustre is shining and nearly, 
and its colour varies from the pearl to the 
flesh-red and {greyish black. It is com- 
posed of thin, concentric, lamellar con- 
cretions. It is translucent on the edges, 
easily frangible, and soft. It occurs in 
porphyry, and contains balls of obsidian, 
and is found in Hungary. It 'is compos- 
ed of 

Silex 75.25 

Alumina * ^^* 

Oxide of iron .... 1.6 

Potash 45 

Lime 2.5 

Water 2.5 

98.35 
Loss 1.65 

100 



PEAT, or, as it is sometimes called, 
Tuar, is a congeries of vegetable matter, 
in which the remains of organization are 
more or less visible; consisting of the 
trunks of trees, of leaves, fniita, and 
stringy fibres, the remains of aquatic 
mosses. It occurs in ^tensive beds, call- 
ed peat mosses, occupying the surface of 
the soil, or covered to the depth of a few 
feet with sand, gravel, and other matters. 
It is met with in great abundance in the 
northern, and in some of the central dis- 
tricts of Europe, in moist, uncultivated, 
mountainous tracts, and likewise in low 
valleys and fenny plains ; and in several 
parts of the western shore of Great Bri- 
tain. The depth of peat mosses is very 
various, from a few feet to twelve or 
fifteen yards : its consistence ia very va- 
rious ; sometimes in a semi-fluid state^ 
forming a black impassable wilderness^ 
studded here and there by tufts of rushes: 
when more solid, it is scantily covered 
over with heath and coarse grasses : in 
this state it is passable by sheep and other 
animals, especially during the dry season 
of the year. In deep neat mosses the 
upper part is loose, and less inflammable 
than the lower patt of the bed. When 
of a good quality, it is moderately com- 

U 
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pact, tnd may be readily cut in small 
masses of the sixe of bricks. By expo- 
sure to the air it dries, and becomes very 
inflammable. In this country it is the 
common fuel of larre districts of Wales 
and Scotland, and of some parts of Eng- 
land, where coal is scarce and dear. Its 
ashes are in high estimation as a manure, 
beingapplied in the form of atop-dressing. 
PECK, a measure of capacity, four of 
which make a bushel. 

PECORA, in natural history, the fifth 
order of the class mammalia. They have 
no fore-teeth in the upper law, but several 
in the lower ; feet hoofed, cloven ; they 
live on herbs, chew the cud, and have four 
stomachs, viz. the paunch, to macerate and 
ruminate the food; the bonnet, reticulate, 
to receive it ; the omasus, of numerous 
folds, to digest it ; and the obomastu, to 
give it ascescency, and prevent putrefac- 
tion. There are eight genera, viz. 
Antelope Capra 

Bos Cervus 

Camelus Moschus 

Camelopardalis Oris. 
PECTIS, in boUny,agenusof the Syn- 
genesia Polygamia Superflua class and 
order. Natural order of Compositx Op- 
positifolix. Corymbiferae, Jussieu. Es- 
sential character: calyx five-leaved, cy- 
lindric; florets in the ray five; down 
awned; receptacle naked. There are 
four species. These are annual plants, 
and natives of the West Indies. 

PECULIAR, signifies a particular pa- 
rish or church that hath jurisdiction with- 
in itself, for probate of wills, 8tc. exempt 
from the ordinary apd the bishop's court. 
The Court of Peculiars is that which 
deals in certain parishes lying in several 
dioceses; which parishes are exempt 
from the jurisdiction of tlie bishops of 
those dioceses, and are peculiarly be- 
longing to the Archbishop of Canterbury, 
witbin whose province there are fifty- 
seven such peculiars. 

PEDALIUM, in botany, a genus of the 
Didynamia Angiospermia class and order. 
Natural order of Luridae. Bignoniae, Jus- 
sieu. Essential character: calyx five- 
parted; corolla subringent, with a five- 
deft border; nut tuberous, four-corner- 
ed, thorny at the comers, two-celled; 
•eeds two. There is but one species, 
viz. P. rourex, prickly-fruited pedaliuro : 
it is a native of the East Indies. 

PEDALS, the largest pipes of an organ, 
so called because played and stopped 
with the foot. The pedals are made 
•qtiare, and of wood; they are usually 
tlurteen in number. They are of roo- 



dem invention, and serve to carry the 
sounds an octave deeper than the reet. 
See OnoAir. 

PEDESTAL, in architecture, the low- 
est part of an order of columns, being 
that which sustains the coltimn, and 
serves it as a foot or stand. The pedes- 
tal consists of three principal parts, vis. 
a square trunk, or dye, which makes the 
body ; a cornice, the head ; and a base, 
the foot of the pedestal. There are as 
many kinds of pedestals as there wtt of 
orders of columns, viz. the Tuscan, Do- 
ric, Ionic, Corinthian, and Compoate. 
Sec Architecture. 

PsDBSTALs of ticUuett src such as serve 
to support statues or figures. Vignola 
observes that there is no part of archi- 
tecture more arbitrary, and in which 
more liberty may be taken, than in the 
pedestals of statues; there being no rule* 
or laws prescribed by antiquity, nor any 
settled even by the modems. There be- 
ing then no fixed proportions for these 
pedestals, the height depends on the si- 
tuation and tlie figure that they sustain ; 
when on the ground, the pedestal is usu- 
ally two-thirds or two.fifths of that of the 
statue; the more massive the statue is, 
the stronger the pedestal must be. Their 
form and character, &c. are to be extra- 
ordinary and ingenious, hr from the re- 
gularity and simplicity of the pedestab 
of columns. The same author gives a 
multiplicity of forms, as oval, triangular, 
multangular, &c. 

PEDICELLARIA, in natural history, a 
genus of the Vermes Mollusca class and 
'order. Body soft, and seated on a rigid 
fixed peduncle ; aperture single. Three 
species only are enumerated. P. globi- 
fera ; head spherical ; inhabits the North- 
ern Seas, among the spines of echini; 
body minute, and resembling a mucor; 
head reddish, having the appearance of 
a small cherry ; peduncle or stem tawny, 
and covered with a gelations hraline 
skin. P. tridens : head three4obea, the 
lobes oval and awned ; neck round : this 
class inhabits the Northem Seas, amoi^ 
the spines of the echini: the neck is 
smooth and hyaline, sometimes reddish ; 
lobes ,of the head sometimes four, and 
three times as long as the neck, rarely 
unarmed with awn; peduncle reddish, 
and three times as long as the neck. 

PEDICELLUS, in boUny, a partial 
flower-stalk, or the proper stalk of any 
single flower, in an aggregate or head of 
flowers. The principd sUlk, which sup- 
ports all the flowers, is called the com- 
mon flower-stalk : the stalk of each par- 
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tnl flower, if it has one, is styled the pro- 
pfcr flower-stalk, or " pedicellus." 

PEDICULABIS, in boUny, loiue-wort, 
or red-raitle, a genus of the Didynamia An- 

fiospermia class and order. Natural or- 
er of Personatx. Pediculares, Jussteu. 
Essential character : calyx five-cleft ; cap- 
sule two-celled, mucronate, oblique ; 
seeds coated. There are nineteen spe- 
cies. 

PEDICULUS, in boUny, a foot-stalk, 
so called by former botanists ; but Lin- 
nzus has substituted, in its stead, '* pe- * 
trolus,** for the foot-stalk of the leaves ; 
and " pedunculus,*' for the foot-stalk of 
the flowers. 

Pediculus, in natural history, the Uute, 
a genus of insects, of the order Aptera. 
Generic character ; mouth with a retrac- 
tile recurved sucker, without proboscis ; 
no feelers ; antennz as long as the thorax ; 
two eyes ; abdomen depressed ; legs six, 
formed for running. These live by ex- 
tracting animal juices ; the larvx and pu- 
Ex are six-footed, and nimble, resem- 
ling the perfect insect. There are be- 
tween seventy and eighty species: of 
these some infest the bodies of quadru- 
peds, others of birds, and some even of 
insects themselves. P. hu'manus, or com- 
mon louse, is distinguished by its pale, 
fivid colour, and lobated, oval abdomen. 
It is prodi/ced from a small oval egg, po- 
pularly called by the tmne of a nit, which 
IS fastened or agglutinated by its smaller 
end to the hair on which it is deposited : 
from this egg proceeds the insect, com- 

Klete in all its parts, and only different 
■om the parent animal in its smaller size. 
When examined by the microscope, it is 
seen that the trunk, or proboscis, which 
Is generally concealed m its sheath or 
tube, is of a very sharp form, and is fur- 
nished towards the upper part with a few 
rcrersed aculei or prickles ; the eyes are 
large, smooth, and black ; the stomach 
and intestines afford a very distinct view 
of the peristaltic motion ; the legs are 
each terminated by a double claw, not 
very much unlike that of fi lobster, but of 
a sharper form ; and the whole animal is 
every where covered by a strong granu- 
lated skin. Few insects are more proli- 
6c than the louse. It is said, that in about 
eight weeks, a louse might see five thou- 
sand of its own descendants. 

Each species of animal has a species of 
louse peculiar to itself, and sometimes 
more than one species, but the same is 
not to be found on two distinct animals. 
It is a fact well worthy of remark, that 



the louse of the negro is specifically dis* 
tinct from that of the white man. 

PEDIMENT, in architecture, is a kind 
of low pinnacle, serving to crown an or- 
donnance, or finish a frontispiece, and is 
placed as an ornament over gates, doors, 
windows, niches, altars, &c being ordina- 
rily of a triangular form, but sometimes 
forming an arch of a circle. 

PEDOMETER. See Pxkambulatob. 

PEDUNCLES, in botany, the foot- 
stalk of a flower, or head of flowers : the 
pedunculus elevates the flower and fruit 
only, without the leaves i the petiolu^ or 
leaf-stalk, supports the leaves only, with- 
out the flower or fruit. Flower-stalks 
have different epithets, from the place 
which they occupy on the plant. When 
they proceed from the root, they are 
termed radicles; when from the stem, 
trunk-stalks ; and when from the branch, 
branch -stalks. They sometimes afford 
excellent characters in discriminating the 
species : an example is found in a species 
of the globe amaranth, which is distin- 
guished by its flower-stalks being furnish- 
ed with two leaves, that are placed op- 
posite, and immediately under each head 
of flowers. 

PEEK, in sea-language, is a word used 
in various senses: thus, the anchor is 
said to be a-peek, when the ship, being 
about to weigh, comes over her anchor 
in such a manner, that the cable hangs 
perpendicularly betwixt the hawse and 
the anchor. To heave a-peek, is to bring 
the peek so as that the anchor may hang 
a-peek. A ship is said to ride a-peek, 
when, lying with her main and fore yards 
hoisted up, one end of her yards is 
brought aown to the shrouds, and the 
other raised up an end, which is chiefly 
done when she lies in rivers, lest other 
ships falling foul of her yards should 
break them. Riding a-broad peek, de- 
notes much the same, excepting that 
the yards are only raised to half their 
height. 

PEER, in general, signifies an eaual, or 
one of the same rank and station : hence, 
in the acts of some councils we find these 
words, with the consent of our peers^ 
bishops, abbots, &c. Afterwards the same 
term was applied to the vassals or tenantb 
of the same lord, who were called oeen, 
because they were all equal in conaition, 
and obliged to serve and attend him in 
his courts; and peers in fiefs, because 
they all held fiefs of the same lord. The 
term peers is now apftlied to those who 
are iropannelled in an inquest upon a per- 
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son, for convicting or acquitting him of 
»ny offence laid to bis charge ; and the 
reason why the jury is so called is, be- 
cause by the common law, and the cus- 
tom of this kingdom, every person is to 
be tried by his peers, op equals, a lord 
by the lords, and a commoner by com- 
moners. See JcaT. 

Pisa of the retUm^ a noble lord who has 
a seat and vote in the House of Lords, 
which is also called the House of Peers. 
These lords are called peers, because, 
though there is a ^stinction of degrees 
in our nobility, yet in public actions they 
are equal, as m their votes in Parliament, 
and in trying any nobleman, or other per- 
son impeached by the Commons, &c. See 
Parliamskt. 

All the peers who have a right to sit 
and vote in Parliament, are to be summon- 
ed at least twenty days before the trial of 
a peer indicted for treason or felony : the 
method of proceeding in which is, after 
the indictment is found, the King, by 
commission under the great seal, appoints 
one of the peers, and generally the Lord 
Chancellor, to be Lord High Steward, 
who in these cases sits as judge. In or- 
der to bring the indictment before him, 
a certiorari is issued out of the court of 
Chancery ; and another writ also issues 
for bringing up the prisoner, a precept ^ 

being made for that purpose by the Lord peeress can be arrested for debt or 
High Steward, assigning a day, and the pass; for though,^ account of their sea^ 



on their honour; and if he be found guilty 
by a majority of votes more than twelve, 
he is brought to the bar a^in, when the 
Lord High Steward acquaints the prison- 
er with the verdict of his peers, andpass- 
es sentence and judgment accordingly. It 
has been adjudged, that where such ^ial 
b by commission, as above, the Lord High 
Stew|ird, after a verdict riven, may take 
time to advise upon it, and his office con- 
tinues till he passes judgment 

A peer is not to be put upon any in- 
quest, even though the cause has a rela- 
tion to two peer* ; but in trials where any 
peer is either plaintiff or defendant, there 
must be two or more knights returned on 
the jury. Where a peer is defendant in 
a court of equity, he is not to be sworn to 
bis answer, but it may be upon his ho- 
nour, as in the trial of peers : however, 
when a peer is to answer to interrogato- 
ries, or to make an affidavit, or is to be 
examined as a witness, he is to be sworn. 

PEERESS, a woman who is noble by 
descent, creation or marriage If a peer- 
ess by descent or creation marries a per- 
son under the degree of nobility, she still 
continues noble ; but if she obtains that 
dignity only by marria^, she loses it on 
her afterwards marrying a commoner; 
yet, by the courtesy of England, she al- 
ways retains the title of her nobility. No 



place of trial, and for summoning the 
peers, twelve of whom are at least to 
be present, and as many more as choose 
to be present. The day of trial being 
come, and the Lord High Steward being 
seated in his usual state, after the com- 
mission is read, and the particular cere- 
monies are over, his lordship declares to 
the prisoner at the bar the cause of their 
assembly, assures him of justice, and at 
the same time encourages him to answer 
without fear; on which the indictment is 
read over, and the prisoner arraigned: 
when, after hearing all the evidence pro- 
duced for the King, and the prisoner's an- 
swer, the prisoner is ordered to withdraw 
from the bar, when the lords go to some 
place by themselves, to consider of the 
evidence ; and aflcrwanls, being returned 
in order to give their verdict, the Lord 
High Steward openly demands of the lords 
one by one, beginning with the puisne 
lord, whether the prisoner, calling him by 
his name, be guilty of the crime for which 
he is arraigned ; when, laying their right 
hand upon their left breast, they separate- 
ly answer, either gnilty, or not guilty, up- 



peeresses cannot sit in the House of 
Lords, yet they enjoy the privileges of 
peers, and therefore all peeresses by 
fcirth are to be tried by their peers. 

PEGANUM, in boUny, a genus of the 
Dodecandria Monogynia class and order. 
Natural order of Multitdliquae. Rutacec, 
Jussieu. Essential character : calyx five- 
leaved, or none; corolla five-petaUed; 
capsule three-celledjthree-valved, many- 
seeded. There are two species, viz. P. 
harmala, a native of Spain, and P. dauri- 
cum, a native of Siberia. 

PEGASUS, in astronomy, a constella- 
tion of the northern hemisphere, in form 
of a flying horse. 

PsoABus, in natural history, a genus of 
lishes of the order Cartilaginei. Generic 
character: snout elongated; mouth be- 
neath; pectoral fins large; ventral fins 
single rayed; body compressed down- 
wards, mailed; abdomen divided with 
bony segments. There are tiiree species. 
P. draco is found in the seas of India, 
and is about three inches long, and dis- 
tinguished by having its pectoral fins of 
so extraordinary a size, that it is enabled 
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by them to maintain a short flight on the 
surface of the water : in this respect re- 
sembling the exocoeti, and several other 
fishes. The two other species are also 
found in the Indian Seas. 

PELARGONIUM, in botany, craiu^t 
biUy a genus of the Monadelphia Heptan- 
dria aaas and order. Natural order of 
Gruinales. Gerania, Jussieu. Essential 
character: calyx five-parted, the upper 
segment ending in a capillary, nectanfe- 
rous tube, running along the peduncle ; 
corolla five-petalled, irregular ; filaments 
ten, unequal, three of which are castrat- 
ed; firuit five-gained, beaked; beak 
spiral, bearded within. Thcre^ are eighty- 
two species : almost all of them are na- 
tives of Africa, particularly those which 
are shrubby come from the Cape of Good 
Hope. 

PELECANUS, the peHcan^ in natural 
history, a genus of birds of the order An- 
seres. Generic chiovcter: bill straight, 
hooked at the point: nostrils in an almost 
obliterated furrow ; face almost naked of 
feathers; gullet naked, and capable of 
great distention; four toes, all webbed 
together. There are thirty species, of 
which we shall notice the following. 

P. onocrotalus, or the great pelican, is 
sometimes of the weight of twenty -five 
pounds, and of the width, between the 
extreme points of the wings, of fifteen 
feet ; the skin, between the sides of the 
upper mandible, is extremely dilatable, 
reaching more than half a foot down the 
neck, and capable of containing many 
quarts of water. This skin is often used 
by sailors for tobacco-pouches, and has 
been occasionally converted into elegant 
ladies' work-bags. About the Caspian 
and Black Seas, these birds are very nu- 
merous, and they are chiefly to be found 
in the warmer regions, inhabiting almost 
every country of Africa. They build in 
the small isles of lakes, far from the ha- 
bitations of man. The nest is a foot and 
a half in diameter, and the female if mo- 
lested will remove her eggs into the wa- 
ter till the cause of annoyance is removed, 
returning them then to her nest of reeds 
and grass. These birds, though living 
principally upon fishes, often build in 
the midst of desarta, where that element 
i« rarely to be found They are extreme- 
ly dexterous in diving for their prey, and 
M^er having filled their pouch, will retire 
to some rock, and swallow what they 
have taken, at their leisure. They are 
«atd to unite with other birds in the pur- 
suit of fishes. The pelicans dive, and 



drive the fish into the shallows. The cor- 
morants assist by flapping their wings on 
the surface, and forming a crescent, per- 
petually contracting, they at length ac- 
complish their object, and compel vast 
numbers into creeks and shallows, where 
they gratify their voracity with perfect 
ease, and to the most astonishing excess. 
P.* occidentalis, or the American peU- 
can, is about the size of a goose : of this 
bird it is reported, that it will bring sup- 
plies of fooa to any disabled and diseased 
companion : and that the natives of the 
island of Assumption, by confining one 
near the shore, rrequently induce others 
to make these generous presents, which 
are fraudulently converted to the pur- 
pose of food for the islanders. 

The red-backed pelican. One of these 
was in the possession of Mr. Latham, and 
was found, on an experiment purposely 
made, to store away ten fishes, weighing 
a pound each, in its pouch, arranging 
them with the head towards the throat. 
It then marched away to swallow them at 
its leisure; the pouch being extended 
nearly down to its feet. 

P a<iuilus, or the man of war bird, is 
small in body, but between the extremi- 
ties of the wing^ fourteen feet in width. 
It is seldom seen but within the tropics, 
and not unfrequently is observed two 
hundred leagues from land. It watches 
the movements of fishes from a very con- 
siderable height, and pounces upon them 
with unfailinff success, returning from its 
immersion with equal rapidity. It also 
often obliges other birds to quit the prey 
which they have just made, and are flying 
off with, and seizes it as it drops from 
them with a dexterity truly admirable. 
During the movements of flying fishes 
over the surface of the sea, which are 
previously indicated to this bird by the 
bubbling of the water, it is one of their 
most vigilant and fatal enemies. 

P. carbo, or cormorant, is nearly as 
large as a goose, is found in many places 
both of the old and the new world, and is 
to be met with very common on the sea 
coast and harbours of the United States, 
known in many parts by the name of 
" Negro-geese." They swim with the 
body under water, the neck and head 
only erect and above the surface ; at the 
flash of a gun or the approach of any 
danger, they dive instantaneously, remain 
a considerable time under water, and 
rise at a distance. They have a very 
offensive smell, and the flesh is not pa- 
latable. These birds are shy and crafty. 
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but frecjuently eat to so great an ex- 
cess as to induce a species of lethargy, in 
which, in Ei^land, they are caught by 
nets thrown over them, without their 
making an effort to escape. Thevare 
trained by the Chinese to fish for them. 
By a ring placed round their necks, they 
are prevented from swallowing what they 
take, and when their pouches are filled, 
they unload them, and, at the command 
of their owners, renew their divings: 
two will be seen combining their efforts 
to secure a fidi, too large for the manage- 
ment of one only. When their work is 
finished to the employer's satisfaction, 
the birds have a full allotment of the 
spoil, for their reward and encourage- 
ment. In Macao, also, these birds are 
thus domesticated, taking extreme de- 
light in the exercise, and constituting a 
source of very considerable profit to their 
owners. They were formerly trained, 
and used in the same manner in England ; 
and Charles I. had an officer of his house- 
hold, called master of the cormorants. 
See Aves, Plate XI. fig. 3. 

P. bassanus, or the island goose, or 
ffinhet, weighs about seven pounds, and 
inhabits, in great numbers, the northern 
isles of Great Britain. It is migratoiy, 
and drawn to that country by the shoaJs 
of herrings and pilchards, whose move- 
ments it watches with the most anxious 
vigilance. The young birds are sold in 
geeat plenty in Edinburgh, where they 
are frequently introduced before dinner 
as a stimulus to appetite. In St Hilda, it 
is supposed that upwards of twenty thou- 
sand of these biitls are taken annually. 
They constitute an important article of 
food to the inhabitants, who, to procure 
both the eggs and the young ones, ex- 
pose themselves to the most imminent 
dangers on elevated and precipitous cliffs, 
and, in several instances, have fallen vic- 
tims to the hardihood with which they 
have pursued their researches. See Aves, 
Plate XI. fig. 4. 

PELECOIDES, in geometry, a figure 
in form of an hatchet : such is the figure 
B C D A, Phite XII. Miscel. fig. 7. contain- 
ed under the two inverted (|uadranta] arcs, 
A B and AD, and the semicircle BCD. 
The area of the pelecoides is demonstrat- 
ed to be equal to the square, A C, and 
that again to the parallelogram, E B. It 
is eqiml to the square, A C, because it 
wants of the square on the left hand the 
two segments A B, and A C, which are 
equal to the two segments B C, and C D. 
ky which it exceeds on the right hand. 



PELICAN. See PiucAirrs. 

PELLETS, in heraldry, are those 
roundles that are black, called also 
ogresses and gun-stones, and by the 
French torteaux de sable. 

PELT A, in botany, a term by which 
the flower or flat fructification of the ge- 
nus lichen or lever wort is characteiized, 
which, in most of its species, is glued to 
the edges of the leaves. 

PELT ARIA, in botany a genut of the 
Tetradynamia Siliculosa class and order. 
Natural order of Siliquosse. Crucifbrroes 
orCruciferx. Essential character : ailide 
entire, suborbiculate, compressed, flat^ 
not opening. There are two speciei, viz. 
P. aliacea, garlic scented peltaria, and P. 
capensis, cape peltaria. 

PELVIS, in anatomy, the lower part of 
the cavity of the abdomen, thus caHed 
from its resemblance to a basin, or ewer, 
in Latin called pelvis. It is formed by the 
ossa ilae and ischia, the os sacrum, the os 
coccygis, and the ossa pubis. See Ajtatokt. 

PEN, ybimloin, is a pen made of silver, 
brass, &c. contrived to contain a consider- 
able quantity of ink, and let it flow out by 
gentle degrees, so as to supply the writer 
a long time without being under the ne- 
cessity of taking fresh ink, 

PEN£A, in botany, so named from 
Peter Pena, a genus of the Tetrandrin 
Monogynia class and order. Essential 
character : calyx two-leaved, corolla bell- 
shaped; style quadrangular; capsule 
four-cornered, four-celled, eight-seeded. 
There are nine species ; these are shrubs 
which are rugged below, with the vesti- 
ges of fallen leaves, leafy above ; leaves 
opposite, crosswise, sessile, approximat- 
ing, imbricately in a fourfold row, the up- 
per ones near the flowers, like scales, 
and coloured; flowers terminating, aes- 
sile, solitary, or several together: fruit 
as in the orderof Acanthi, but four-celled; 
this genus may perhaps be allied to them, 
but having been hitherto little examined, 
except in dried specimens, the natural 
order of the genus Penaea must yet re- 
main uncertain. Jussieu. 

PENAL Law» and Statuitt, having been 
made on many occasions to punish and 
deter offenders, they ought to be con- 
strued strictly, and not be extended iy 
equity, but the words of them may be 
interpreted beneficially, according to the 
intent of the legislator. 

PENALTY, is a forfeiture inflicted for 
not complying with the regulations of 
certain acts of parliament ; a penalty is 



Digitized by VjOOQ IC 



PEN 



PEN 



also annexed to secure the perfonmnce 
of certain covenants in a deed, articles of 
agreement, copartnership, &c In a bond 
also for pajrment of money, it b usual to 
annex a penalty in double the amount of 
the obligfation. See Bomd. 

PENCIL, an instrument used by pain- 
ters for la^ng^ on their colours. Pencils 
are of vanous kinds, and made of various 
materials ; the larger sorts are made of 
boar's bristles, the thick ends of which 
are bound to a stick, big^g^r or less, ac- 
cording to the uses they are designed for; 
these, when large, are called brushes. 
The finer sorts of pencils are made of 
camel's, badger's and squirrel's-hair, and 
of the down of swans ; these are tied at 
the upper end with a piece of strong 
thread, and inclosed in the barrel of a 
quill. All good pencils on being drawn 
between the lips come to a fine point 

Purcuisalso an instrument used in 
drawinffv writing, Ice. made of Iqng pieces 
of black lead, or red chalk, placed in a 
groove cut in a slip of cedar, on which 
other pieces of cedar being glued, the 
whole is planed round, and one of the 
ends being cut to a point, it is fit for use. 

PENDANT, an ornament hanging at 
^he ear, frequently consisting of diamonds, 
pearls, and other precious stones. 

PuTDAHTs, in heraldry, parts hanging 
down from the label, to the number m 
three, four, five, or six at most, resem- 
bling the drops in the Doric frieze. When 
they are more than three they must be' 
^>ecified in blazoninj^. 

PamiAiiTs, of a ship, are those stream- 
ers or long colours which are split and 
divided in two parts ending in points, 
and hung at the head of masts, or at the 
jard-arm ends. 

PENDULOUS, a tend applied to any 
thing that bends or hangs downwards ; 
thus, the flowers, whose slender stalks 
are not able to sustain their heads up- 
right, are called pendulous flowers. See 
BoTAVT and Flowsb. 

PENDULUM, in mechanics, denotes 
any heavy body, so suspended as that it 
may vibrate or swing backwards and for- 
wardi^ about some fixed point, by the 
force of gravity. The vibrations of a 
pendulum are called its oscillations. See 
OsGiuATioir. A pendulum, therefore, 
b any body, B, (Plate XU. Miscell. fig. 
8.) suspended upon, and moving about, 
a fixed point. A, as a centre. The na- 
ture of a pendulum consists in the follow- 
ing particuUirs : 1. The times of the vi- 
brations of a pendulum, in very small 



arches, are all equal. 3. The velocity of 
the bob, in the lowest point, will be near- 
ly as the length of the chord of the arch 
which it describes in the descent 3. The 
times of vibration in different pendulums, 
A B, A C, are as the square roots of the 
times of their vibrations. 4. The time 
of one vibration is to the time of the de- 
scent, through half the length of the pen- 
dulum, as the circumference of a circle 
to its diameter. 5. Whence the length 
of a pendulum, vibrating seconds, will 
be found 39.2 inches nearly; and that of 
an half second pendulum 9.8 inches. 
6. An uniform homogeneous body B C 
(fig. 9.) has a rod, staff, &c. which b 
one-third part longer than a pendulum 
A D, and will vibrate in the same time 
with it. 

From these properties of the pendulum 
we may discern its use as ftn universal 
chronometer, or regulator of time, as it is 
used in clocks, and such like machines. 
See CaaoiroMBTBa, Hoeoloot, &c. 

By this instrument also we can mea- 
sure the distance of a ship, by measuring 
^a interval of time between the fire and 
the sound of the gun ; also the distance of 
a cloud, by numbering the seconds, or 
half seconds, between the lightning and 
thunder. Thus, suppose, between the 
lightning and thunder, we number 10 
seconds ; then, because sound passes 
through 1142 feet in one second, we have 
the distance of the cloud equal to 11,420 
feet. A^n, the height of any room, or 
other object, may be measured by a pen-, 
dulum vibrating from the top thereof. 
Thus, suppose a pendulum from the 
height of a room vibrates once in three 
seconds 4 then say, as 1 is to the square 
of 3, viz. 9, so is 39.2 to 352.8 feet, the 
height required. Lastly, by the pen- 
dulum, we <tiscover the different force of 
gravity on different parts of the earth's 
surface, and thence the true figure of 
the earth. 

When pendulums were first applied to 
clocks, they were made very short ; and, 
the arches of the circle being large, the 
time of vibration through different arches 
could not in that case be equal ; to effect 
which, the pendulum was contrived to 
vibrate in the arcb of a cycloid, by mak- 
ing it pkv between two semi-cycloids 
C B, C D (fig. 10.) whereby it describes 
tlie cycloid BEAD; the property of 
which curve is, that a bodv vibrating in 
it will describe all its arches, great or 
small, in equal times. These are, how- 
ever, which concur in rendering the ap- 
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plication of this curve to the vibration of 
pendulums designed for the measures of 
time, the source of errors even greater 
than those which by its peculiar proper- 
ty it is intended to obviate, and it is now 
not used. 

Although the times of vibration of a 
pendulum in different arches be nearly 
eoual, yet, if the arches differ very con- 
siaerably, the vibrations will be perform- 
ed in different times, and the difference, 
though very small, will become sensible 
in the course of one day or more. In 
clocks for astronomical purposes, the arc 
of vibration must be accurately ascer- 
tained, and if it be different from that 
described by the pendulum, when the 
clock keeps time, a correction must be 
applied to the time shown by the clock. 
This correction, expressed in seconds of 
time, will be equal to the half of three 
times the difference of the square of the 
given arc, and of that of the arc de- 
scribed by the pendulum when the clock 
keeps time, these arcs beins^ expressed 
in degfrees ; and so much will the clock 

SLin or lose, according as the first of 
QSe arches is less or greater than the 
second. Thus, if a clock keeps true 
time when the pendulum vibrates in an 
arch of 3®, it will lose 10| seconds daily 
in an arch of 4^, an d 24 seconds in an arch 
of 5°, for 4» — 3»X| = 7 X | = lOi. 

and generally B» — A» X i gives the 
time lost or gained. See Simpson's Flux- 
ions, vol. ii. prob. xxviii. 

In all that has been hitherto said, the 
power of g^vity has been supposed con- 
stantly the same. But, if the said power 
varies, the lengths of pendulums must 
vary in the same proportion, in order 
that they may vibrate in equal times ; for 
we have shewn, that the ratio of the 
times of vibration and descent through 
half the len^s is gpven, and conse- 
quently the times of vibration and de- 
scent through the whole length is given ; 
but the times of vibration are supposed 
equal, therefore the times of descent 
through the lengths of the pendulum are 
equal. But bodies descending through 
unequal spaces, in equal times, are im- 

Selled by powers that are as the spaces 
escribed, that is, the powers of gravity 
are as the lengths of the pendulums. 

Pendulums' length in latitude of Lon- 
don, to swing 
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Rule. To find the length of a pendu- 
lum to make any number of vibrations, 
and vice ver9a. Call the pendulum mak- 
ing 60 vibrations the standard length, 
then say, as the square of the given num- 
ber of vibrations is to the square of 60, so 
is the length of the standard to the length 
sought. If the length of the pendulum 
be given, and the number of vibntjons it 
makes in a minute be required ; say, as 
the given length is to the standard length, 
so is the square of 60, its vibrations in a 
minute, to the square of the number re- 
quired. The square root of which will 
be the number of vibrations made in a 
minute. 

The greatest inconvenience attending 
this most useful instrument is« that it is 
constantly liable to an alteration of its 
len^h, from the effects of heat and cold, 
which very sensibly expand and contract 
all metalline bodies. See Hsat, Ptbo. 
xsTsm, &c. 

To remedv this inconvenience, the 
common method is by applying the bob 
of the pendulum with a screw ; so that it 
may be at any time made longer or short* 
er, according as the bob is screwed down- 
wards or upwards, and thereby the time 
of its vibrations kept always the same. 
Again, if a glass or metalline tube, uniform 
throughout, filled with quicksilver, and 
58.8 inches long, were applied to a 
clock, it would vibrate seconds for 39.3 ^ 
* of 58 8, and such a pendulum admits 
of a twofold expansion and contraction, 
'viz. one of the metal, and the other of the 
mercury, and these will be at the same 
time contrary, and therefore will correct 
each other. For by what we have shewn, 
the metal will extend in len^h with heat, 
and so the pendulum will vibrate slower 
on that account. The mercury also will 
expand with heat, and since by this ex- 
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pSLimon it must extend the length of the 
column upward, and consequently raise 
the centre of oscillation ; so that by this 
means its distance from the point of sus- 
pension will be shortened, and therefore 
the pendulum on this account will vi- 
brate quicker; wherefore, if the circum- 
stances of the tube and mercury are skil- 
fully adjusted, the time of the clock 
might, by this means, for a long course 
of time, continue the same, without any 
sensible g^in or loss. This was the in- 
vention of Mr. Graham, in the year 1731, 
who made a clock of this sort, and coiq- 
pued it with one of the best of the com- 
mon sort for three years together, and 
found the errors of the former but about 
one^igfath part of the latter. 

Mr. Graham also made a pendulum 
consisting of three bars, one of steel be- 
tween two of brass, and the steel bar act- 
ed upon a lever, so as to raise the pendu- 
lum, when lengthened by heat, and to let 
it down, when shortened by cold ; but he 
found this clock liable to sudden starts 
and jerks in its motion. 

.The ingenious Mr. Ellicott, in the 
Transactions of the Royal Society, de- 
scribes a pendulum of his invention, 
composed or brass and iron, with the me- 
tboa of applying it, so as to avoid the 
manjierks to which the machine might 
be hable. 

But, besides the irre^arities arising 
from beat and cold, pendulum clocks are 
liable to others from friction and foul- 
ness ; to obviate which, Mr. Harrison has 
several excellent contrivances, whereby 
his clocks are ahnost entirelv free from 
friction, and never need to be cleaned. 
See LoirorruDB. 

The gridiron pendulum is a contrivance 
for the same purpose. Instead of one rod, 
this pendulum is composed of any conve- 
nient odd number of rods, as five, seven, 
or nine ; being so connected, that the ef* 
feet of one set of them counteracts that 
of the other set ; and therefore, if they 
are properly adjusted to each other, the 
centres of suspension and oscillation will 
always be equidistant. Fig. 11. represents 
a gridiron pendulum composed of nine 
rodsy steel and brass altematelv. The 
two outer rods, A B, CD, which are of 
steel, are fastened to the cross pieces, 
A C, B D, by means of pins. The next 
two rods, £ F, G H, are of brass, and are 
fastened to the lower bar B D, and to the 
second upper bar £ G. The two follow- 
ing rods are of steel, and are fastened to 
the cross bars EG and IK. The two rods 

VOL. IX. 



adjacent to the central rod being of brasS) 
are fastened to the cross pieces I K and 
L M; and the central rod, to which the 
ball of the pendulum is attached, is sus- 
pended from the cross piece L M, and 
passes freely through a perforation in 
each of the cross bars IK, B D. From 
this disposition of the rods, it is evident 
that, by the expansion of the extreme 
rods, tne cross piece B D, and the two 
rods attached to it, will descend: but 
since these rods are expanded by the 
same heat, the cross piece £ G will con* 
sequently be raised, and therefore also 
the two next rods; but because these 
rods are also expanded, the cross bar 
I K will descend, and by the expansion 
of the two next rods, the piece L M will 
be raised a quantity sufficient to counter- 
act the expansion of the central rod. 
Whence it is obvious, that the effect of 
the steel rods is to increase the length 
of the pendulum in hot weather, and to 
diminish it in cold weather, and that the 
brass rods have a contrary effect upon 
the pendulum. The effect of the brass 
rods must, however, be equivalent, not 
only to that of the steel rods, but also 
to the part above the frame and 
spring, which connects it with the clock* 
and to that part between the lower 
part of the frame and the centre of the 
ball. 

Another excellent contrivance for the 
same purpose is described in a French 
author on clock-making. It was used in 
the north of England by an ingenious 
artist about fifty years ago. This inven- 
tion is as follows : a bar of the same me- 
tal with the rod of the pendulum, and of 
the same dimensions, is placed against 
the back part of the clock*case : from the 
top of this a part projects, to which the 
upper part of the pendulum is connected 
by two fine pliable chains or silken 
strings, which lust below pass between 
two plates of brass, whose lower edges 
will always terminate the length of Uie 
pendulum at the upper end. These 
plates are supported on a pedestal fixed 
to the back of the case. The bar rests 
upon an immoveable base at the lower 
part of the case ; and is inserted into a 
groove, by which means it is always re- 
tained in the same position. From this 
construction, it is evident that the exten- 
sion or contraction of this bar, and of the 
rod of the pendulum, will be equal, and 
in contrary directions. For suppose the 
rod of the pendulum to be expanded any 
given quantity bv heat; then, as the 

X 
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lower end of the ber rests npoa a fixed 
point, the bar wiU be expanded upwards, 
and raise the upper end of the pendukim 
jost as much as its length was increased; 
and hence iu length below the plates 
will be the same as before. Of this pen- 
dulum, somewhat improved by Mr. 
Crosthwaite, watch and clockmaker. Dub- 
Un, we have the following description. 
" A and B (fig. 13.) are two rods of steel 
foiged out of the same bar, at the same 
time, of the same temper, and in every 
respect similar. On the top of B is form- 
ed a gibbet C; this rod is firmly support- 
ed by a steel bracket D, fixed on a large 
piece of marble E, firmly set into the wall 
F, and having liberty to move freely up- 
wards between cross staples of brass, 1, 2, 
3, 4, which touch only in a point in front 
and rear (the staples having been care- 
fully formed for that purpose); to the 
other rod is firmly fixed by its centre the 
lens G, of twentjr-four pounds wei|fht, 
although it should in strictness be a little 
below it. This pendulum is suspended 
by a short steel spring on the gibbet at 
C : all which is entirely independent of 
the clock. To the back of the clock- 
plate, h are firmly screwed two cheeks, 
nearly cycloidal at K, exactly in a line 
with the centre of the verge L. The 
maintaining power is applied by a cylin- 
drical steelstud, in the usual way of re- 
gulators, at M. Now, it is veiy evident 
that any expansion or contraction that 
takes place in either of these exactly 
similar rods, is instantly counteracted by 
the other ; whereas in all compensation 
pendulums composed of difl^rent mate- 
rials, however just the calculation may 
seem to be, that can never be the case, 
as not only different metals, but also dif. 
ferent bars of the same metal, that are 
not manufactured at the ssme time, and 
exactly in the same manner, are found by 
a good pyrometer to differ materially in 
their degrees of expansion and contrac- 
tion, a very small change affecting one 
and not the other." The expansion or 
contraction of straight-grained fir-wood 
lengthwise, by chanre of temperature, is 
so small, that it is found to make very 
good pendulum rods. The wood called 
sapadillo is said to be still better. There 
is good reason to believe, that the pre- 
vious baking, varnishing^, gilding, or 
soaking of these woods in any melted 
matter, only tends to impair the property 
that renders them valuable. They should 
be simply rubbed on the outside with 
wax and a cloth. In pendulums of this 



construction, the error b greatly dimimah' 
ed, but not tsken away. 

PENGUIN. See AmvoBiTBa. 

PENELOPE, m natural histoty, a ge- 
nus of birds of the order Gallina. By L»> 
tham, they are mostly arranged under the 

El Meleagria, or the Turkey. Their 
however, are without spurs. Thqr 
it principally South America, aao 
particul^y Braxil and Guiana. The P. 
cristata, or guan, is two feet six inches in 
length. P. cumanensis, or the yacou, 
is of the size of a hen turkey, and b 
found in Cayenne and Guiana. The Ma- 
rail b found in flocks in Guiana, feeds on 
fruits, and roots of trees. See Aves^ 
Plate XL fig. 5. 

PENIS. See Axirom. 

PENNANTIA,in botany, so named in 
honour of Thomas Pennant, a genus of 
the Polygamia Dioecb class and older. 
Essential charscter : calyx ncme; corolla 
five petalled ; stamens five : pericarpium, 
three sided, two-celled, with solitary sub- 
triquetrous seeds. There is but one sp«. 
cies, viz. P. corymbosa, a native of New 
Zeabnd. 

PENNATULA, in natural histoiy, smi. 
pen, a genus of the Vermes Zoophyta 
class and order i animal not affixed, of va- 
rious shapes, supported bv a bony part 
within, naked at the base, the upper part 
with generally lateral ramifications* fur- 
nished with rows of tubular denticles 
producing radiate poly pea from eadi 
tube. There are about eighteen spedesy 
of which P. coccinea b described as 
stem round, radiating, with p^iUous pe« 
lype-bearing sides, ukTcUvate at the top. 
It IS found in the White Sea, is soft, red, 
an inch and a half high, and as thick as 
the little finger, wrinkled, with the pa* 
piUc dispos^in rows. P. phosphorea 
has a fleshy stem, with a rough midrib, 
and imbricate ramification. It inhabits 
most sess, and emits a very strong phos- 
phoric light in the dark; about four 
inches long, red, stem villous, with a lan- 
ceolate rough midrib, and nearly incum- 
bent rays, the tubes pointing all one way. 
P. reniformis : stem round, vermicular, 
supportingakidney shaped leaf-like head, 
producing polypes on one surface. It in- 
nabits South Carolina : bodv expanded, 
kidney-shaped, flat, rising nrom a short 
round stem, and covered on the upper 
surface with numerous tubular orinces, 
through which the polypes are obtruded 
at pleasure ; the upper surface b of a rich 
purple, the underside brilliant, and some- 
times yellowish. 
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PKNNT, an andent silrer ooiii, wUch, 
though now little used, was the only one 
current amonfl^our Saxon ancestors. It 
was then ecpuJ to ^^th part of a pound. 
In Etheldred's time the pennv was the 
20th part of the Troy ounce, hence the 
denomination penny-weight. Till the 
time of Edwara the first, the penny was 
struck with a cross so deeply sunk into it, 
that it might on occanon be easily brok- 
en, and parted into halves and quar. 
ters, hence the tenns half>pence and far- 
things, or four things. We hare now 
copper pence, which are much used in 
the way of change. They are manufactur- 
ed by Mr. Bohon, and are veiy handsome 
coina. 

PxvHT •weighty a Troy weight, contain- 
ing twenty .four grains, each of which is 
equal in weight to a grain of wheat, 
gathered oat of the midcDe of the ear, and 
weU dried. 

PENSION, no person having a pension 
from the crown, during pleasure, or for 
nny terra of years, is capable of being 
elected a member of the House of Com- 
mons. To receive a pension from a fo- 
reign prince or state, without leave of the 
King^ has been held to be criminal, be- 
cause it may incline a man to prefer the 
interest of such foreign prince to that of 
his own countiy. 

PENSIONER, in general, denotes a 
person who receives a pension, yeariy 
salary, or allowance. Hence, 

Tne band of gentlemen pensioners, the 
noblest sort of guard to the King's person, 
consists of forty gentlemen, who receive 
ayeariy pension of one hundred pounds. 
This honourable band was first instituted 
by King Henry VIII. and their ofiice is to 
attend the King's person, with their bat- 
tle-axes, to and from his chspel*royal, and 
to receive him in the presence chamber, 
or coming out of his pnvy-lodgings ; they 
are also to attend at all great solemnities, 
as cordnations, St George's feast, public 
audiences of ambassadors at the sove- 
reign's going to parliament, &c. 

They are each obliged to keep three 
double horses and a servant, and so are 
properly a troop of horse. They wait 
hair at a time, q^iarteriy ; but on Christ- 
mas-day, Easter-day, Whitsunday, &c. 
and on extraordinary occasions, they are 
all obfiged to g^ve their attendance. They 
have likewise the honour to carr^ up the 
sovereign's dmner on the coronation-day, 
and St George'sS feast ; at which times, 
the King or Queen usually confer the 
honour of knighthood on two such gen- 



tlemen of the band as their etptain pre^ 
sents. Their arms are gilt battle-axes % 
and their weapons, on horse-back, in time 
of war, are cuirassiers-arms, with sword 
and pistols. Their standard, in time of 
war, is argent, a cross gules. Their cap- 
tain is always a nobleman, who has under 
him a lieutenant, a standard-bearer, a 
clerk of the check, secretary, pajrmaster, 
and harbinger. 

PENSTOCK, a shiice, or flood-gate, 
serving to retain, or let go, at pleasure^ 
the water of a miU-pond, or tne uke. 

PENTACHORD, an encient musical in* 
strument, with five strings, whence the 
name. 

PENTAGON, in geometry, a figure of 
five sides and five angles. If tne five 
sides be equal, the asf^es are so too, and 
the figure called a regular pentagon. 

The most considerable property of a 
pentagon is, that one of its sides is e^ial 
in power to the sides of a hexagon awi a 
decagon, inscribed in the same circle; 
that IS, the souare of the side of the pen- 
tagon is equal to the sum of the sqtHures 
ofthe sides of the other two figures. The 
area of a pentagon, like that offanv other 
polygon, may be obtained by resolving it 
mto triangles. Pappus has also demon- 
strated, that twelve regular pentagons 
contain more than twenty triangles in- 
scribed in the same circle. The dodeca- 
hedron, which is the fourth regular solid, 
consists of twelve pentagons. In fortifi- 
cation, pentagon denotes a fort with five 
bastions. 

PENTAGRAPH, an instrument where- 
by designs of any kind may be copied in 
what proportion you please, without be- 
ing skilled in drawing. Plate Penta- 
gniplif fig- 1. is a plan of a pentagrapb» 
and fig. 2. and 3. part of the same on a 
larger scale. 

The pentagraph is made of brass, and 
consists of four levers A B D E, the two 
longest A B, are jointed together at their 
en<u, the other two D E, are also iointed 
together at one of their ends, and to the 
levers AB at the other. In this manner 
the instrument always forms a parallelo- 
gram a A a ea e E tf and a B e s: a D e; 
ft gt and A, are three tubes upon the le- 
vers, two of which,/ ^, slide along upon 
their respective levers, and can be fixed 
at any pomt by screws (one of these tubes 
is shewn separately in fig. 3.) : any one of 
these tubes is adapted to receive either a 
fulcrum or fixed centre, round which the 
whole instrument turns a blunt point or 
ti^cer, to pass over the original design. 
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which is to be copied ; or ft crayon to 
draw the figure, or copy of the original 
design ; these three points roust be al- 
ways in one right line, and by the con- 
struction of the levers, if they are once 
set in a line, they will continue in it 
through any of its motions. ^ 

The proportion in which It will reduce 
any figure will be easily calculated from 
the same principles as the lever; that the 
magnitude of the figures described by 
either of the points will be in the same 
proportion to each other, as the distances 
of those points from the fulcrum ; thus if 
the point/be the fulcrum, and if the dis- 
tance from / to j" be half the distance 
from /to A, the size of the figure describ- 
ed by the point ^ wiU be huf the size of 
the figure described at the same time by 
the point h. The fulcrum, as we have 
said before, can be changed, as also the 
pencil and the tracer, and any of the three 
can be applied to either of the tubes upon 
tiie levers ; if the tracer is placed in the 
tube A, the pencil in^, and the fulcrum at 
/, any figure described by the tracer A, 
will be exactly copied one half the size 
by the pencil at g, and if on the contrary 
the pencil is placed at A, and the tracer at 
gt the figure drawn by the pencil will be 
twice the size of the original tracer at j». 

When the fulcrum is pku^ed between 
the two points at «*, the figures described 
by each point wit] be inverted with re- 
spect to each other, though the same 
principle applies, that the magnitude of 
the figures will bear the same proportion 
to each other, as the distances of their 
tracing point from the fulcrum bear to 
each other. The last position of the in- 
atniment is seldom used, on account of the 
figure being inverted : except when the 
figures traced and copied are equal to 
each other, or nearlv so, as the first posi- 
tion will not allow of that. 

It will be easily seen that by the sliding 
motion of the tubes ^ and f, the propor- 
tion between the three may be varied in 
any degree, and for this purpose the le- 
vers are engraved, and divisions made to 
set these tubes by, so as to reduce it in any 
proportion, and at the same time put the 
three points in the same right line, other- 
wise tne figures will be strangely distort- 
ed ; n n n is a silk thread, which the ope- 
rator hooks round his fore finger; by pull- 
ing tliishe raises up the crayon,^, so that 
it will not mark ; each joint of the instru- 
ment is formed by a short axis, i , (fig. 2.) 
made fast, and moving with one lever, k ; 
it has pivots at its ends, working in a sin^ll 
cock» ^ screwed to the upper side of the 



other lever : beneath each joint a 
tube, fit, b screwed, its upper end re- 
ceives the lower pivot of the axis », and 
in the lower part ;a small spindle, n, is 
fitted, which has a castor at the bottom 
to support the weight of the instrument ; 
by the tumin|^ of the spindle n, the cas- 
tor will run m any direction. One of 
these castors is also fixed at the outer end 
of the levers, A and B, as well as beneath 
each joint. Care should be taken that 
the tskble, upon which the instrument is 
used, is a perfect pbine, otherwise errors 
will arise from the tracer or crayon being 
sometimes thrown out of the perpendicu- 
lar, and it is for the same reason that the 
levers are jointed with ah axis, as explain- 
ed before. 

Fig. 4, Plate Pentagraph, is the com- 
mon parallel ruler ; A B are two ruleis 
connected by two ban C D, which are of 
equal lengths, and the distance between 
the pins by which the levers C D are fixed 
to the rulers are the same distance from 
each other in both rulers ; by this means 
it is easily seen, that the two rulers* A B, 
will always move parallel to each other. 

Fig. 5. is another ruler differing from 
the other in being double ; the advantage 
of it over fig. 4. is, tliat the two roleis 
A B can be moved parallel to each other 
without sliding endways, as the other 
does, every part of the moving ruler de- 
scribing the arc of a circle. 

PENTAMETER, in ancient poetry, a 
kind of verse, consisting of five feet, or 
metres; whence the name. The two 
first feet may be either dactyls or spon* 
dees, at pleasure ; the third is always a 
spondee, and the two last anapests : such 
is the following verse of Ovid. 

12 3 4 5 

Carfiti7tt|6u« vi\ve$ tem\pu» in o\mne meu. 

A pentameter verse, subjoined to an 
hexameter, constitutes what is called 
elegiac. 

PENTANDRIA, in boUny, the name 
of the fifth class of plants in tlie Linncan 
system, consisting of plants which have 
hermaphrodite flowers with five stamina. 
There are six orders in this class, found- 
ed upon the number of styles. 

PENTAPETES, in botany, a' genus of 
the Monadelphia Bodecandria class and 
order. Natural order of Columniferae. 
Malvacex, Jussieu. Essential character : 
calyx double, outer three-leaved ; inner 
five-parted; stamba fifteen, with five 
ligules, petal-shaped ; capsule five-celled» 
many-seeded. There is but one species, 
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t»z. p. phcenicea, scarlet-flowefed pen- 
tapetes, a nitive of the East Indies and 
Japan. 

PENTHORUM, in botany, a genus of 
the Decandria Pentagynia class and order. 
Natural order of Succulentx. Sempenri- 
▼c, Jussieu. Essential character : calyx 
Bre or ten cleft ; petals none, or five : 
capsule fiTe-cuspeOy five-celled. There 
is on^ one species, vix. P. sedoides, 
American penthorum. 

PENTSTEMON, in botany, a ^nus of 
the Didynaroia Angiospermia class and 
order. Natural order of Personatse. Es- 
sential character: calyx five-leaved ; co- 
rolla bilabiate, ventrlcose ; rudiment of a 
fifth stsmen bearded above ; capsule two- 
celled. There are two species, viz. P. 
Izvigata, smooth pentstemon, and P. pu- 
bescens, hairy pentstemon 

PENULTIMA, or penultimate tyllable, 
in grammar, denotes the last syllable but 
one of a word ; and hence the anti.penul- 
timate syllable b the last but two, or that 
immediately before the penultima. 

PENUMBRA, in astronomy, a partial 
shade observed between the perfect sha- 
dow and the full light, in an eclipse. It 
arises from the magnitude of the sun's 
body: for were he only a luminous point, 
the shadow would be all perfect; but by 
reason of the diameter of the sun, it hap- 
pens that a place which is not illuminat- 
ed by the whole body of the sun does 
yet receive rays from a part thereof. See 

ASTBOHOMT. 

PEPLIS, in botany, fmrtlane, a genus 
of the Hexandria Monogynia class and 
order. Natural order of Calycanthemx. 
SaUcsrix, Jussieu. Essential character: 
calyx belUshaped, with a twelve -clefr 
mouth ; petals nx, inserted into the ca- 
lyx; capsule two-celled. There are two 
species, vix. P. portula, water purslane, 
and P. tetrandria. 

PEPPER, in natural history, an aroma- 
tic berry, of a hot, dry quality, chiefly 
used in seasoning. See Pifsb. 

We have three Idnds of pepper at this 
time in use in the shops ; the black, the 
white, and the long pepper. 

Black pepper is the fruit of a plant of 
the Diandna Trtgynia class, without anv 
flower petals ; the fruit itself is roundish 
and rugose, and disposed in clusters: it is 
brought from the Dutch settlements in 
the East Indies. 

The common white pepper is factitious, 
being prepared from the black in the fol- 
lowing manner : they steep this in sea- 
water, exposed to the heat of the sun for 
several days, till the rind or outer bark 



loosens ; they then take it out, and when 
it is half dry, rub.it till the rind falls off; 
then they dry the whife fruit, and the re- 
mains of the rind blow away like chafi*. 
A fi^at deal of the heat of the pepper 
is taken off by this process; so that the 
white kind is fitter for many purposes 
than the black. However, there is a 
sort of native white pepper, produced on 
a species of the same plant, which is much 
better than the factitious, and indeed lit- 
tle inferior to the bUck. 

The long pepper is a dried fruit, of an 
inch, or an inch and a halt' in length, and 
about the thickness of a large goose quiU : 
it is of a brownish-^y colour, cylindri- 
cal in figure, and said to be produced on 
a plant of the same |^enus. 

Pepper is principally used by us in 
food, to assist digestion ; but the people in 
the East Indies esteem it as a stomachic, 
and drink a strong infusion of it in water, 
by way of giving them an appetite : the^ 
have also a way of mid^ing a fiery spirit 
of fermented fresh pepper with water, 
which they use for the same purpose. 
They have also a way of preserving the 
common and long pepper in vinegar, and 
eating them afterwaitls at meals. 

Pkppsr -water, a liquor prepared in the 
following manner, for microscopical ob- 
ser\'ations: put common black pepper, 
grossly powdered, into an open vessel, so 
as to cover the bottom of it half an inch 
thick, and put to it rain or river water, 
till it covers it an inch ; shake or stir the' 
whole well together at the first mixing, 
but never disturb it afterwards : let the 
vessel be exposed to the air uncovered ; 
and in a few days there ^ill be seen a pel- 
licle or thin skin swimming on the surface 
of the liquor, looking of several colours. 

This is a congeries of multitudes Of 
small animals; and being examined by 
the microscope, will be seen all in mo- 
tion: the animals, at first sight, are so 
small as not to be distinguishable, unless 
to the peatest magnifiers; but they grow 
daily till they arrive at their full size. 
Their numbers are also continually in- 
creasing, till the whole surfiice ot the 
liquor is full of them, to a considerable 
depth. When disturbed, they will some- 
times all dart down to the bottom, but 
they soon after come up to the surface 
again. The skin appears soonest in warm 
weather, and the animals g^w the Quick- 
est; but in the severest cold it wiU suc- 
ceed, unless the water freezes. 

About the quantity of a pin's head of 
this scum, taken up on the nib of a new 
pen, or the tip of a hair pencil, is to be 
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bud on t plate of c}t»T gUss ; and if ap* 
plied first to the third magnifier, then to 
the second, and finally to the first, will 
show the different animalcules it con- 
tains, of several kinds and shapes, as well 
as sizes. 
PEPPERMINT, a species of mint. See 

MlVTHA. 

PERAMBULATOR, a machine for 
measuring distances upon the ground. 
Its external figure is shewn in figs. 1. and 
2. Plate Perambulator. A B is a maho- 
gany wheel, strongly framed and hooped 
with iron, that it may not wear; it turns in 
a handle, D E, which the operator holds 
in his hand, and thus wHeels it along upon 
the ground. At F is a piece of mechan- 
ism to register the number of revolutions 
the wheel has made. The pivots of the 
wheel work into pieces of brass let into 
tiie two arms of the handle, D E ; on the 
end of one of its pivots, a small pinion, a, 
(fig. 3.) is fixed; this turns another pinion, 
b, upon a long spindle, il, which conveys 
the motion to the machinery at F (fig. 2.) ; 
both pinions have eight teeth, therefore 
the spindle, <f, turns in the same time as 
the c^at wheel, A B. This spindle is 
let into the wood-work of the handle, as 
is shewn in the dotted line,d; (fig. 2.) and 
has a square hole in its end to receive the 
end of a short arbor, e, (fig. 4.) which is 
an enlarged plan of the wheel-work ; this 
end has an endless screw on it, turning a 
wheel,/; below this wheel* on the same 
asbor, is a pinion turning a wheel, h, and 
lower still is another wheel (hidden by/), 
turning a pinion, j^, on whose arbor is the 
small hand, ^ shewn in the pbin of the 
dial plate. The wheel, A, has a pinion on 
its arbor, immediately above it, turning 
k, which has a pinion above it, turning 4 
whose arbor is a tube, and put over the 
orb of h ; this tube has a short hand, m, 
rfig. 5.) fixed on it. The long hand, n, is 
fixed to the arbor of the wheel h ; this ar- 
bor is not made fast to the wheel, but to a 
circular plate, ^, s^inst which the wheel 
fits, and to which it is held by a pin put 
through the arbour beneath it, by this 
means the hands can be turned round to 
■et them, without moving the wheel h ; a 
pin is fixed in this wheel, which a, every 
revolution, lifts and lets falls a hammer, r, 
to strike the bell, t, and thus give notice 
of the hand having completed its revolu- 
tion. The great wheel is half a pole in 
circumference, and the wheels a 6, being 
equal, the endless screw turns once for 
every half pole the instrument is wheeled 
alon^ the ground ; the screw is so cut, • 
that It turns the wheel,/ once in twenty. 
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four turns of the great wheel, equal twelve 
poles. The lower wheel on its arbor has 
thirty-six teeth, and tarns jr, of twelve 
teeth, three times as fast, or once for four 
poles ; this is equal to one chain, and the 
circle of the hand, t, (fig. 5.) which it car- 
ries, is divided into one hundred, each 
equal one link; the pinion on the ari>or of 
" has twelve teeth, and A, which it turns, 
las forty, it will torn once for Si tines of 
/, or 3^ times 12 poles =s 40 poles as | 
furiong ; the dial of the hand, n, which it 
carries, is divided into forty, each equal 
one pole, and by the pin in the plate,^ it 
strikes the bell once each revolution. The 
pinion of eight on the arbor of A, turns k 
of sixty>four once for eight furlongs, and 
its pinion of six drives / of seventy-two 
once round for twelve of k, or ninety-six 
furlongs, e^ual twelve miles. The band, 
m, fixed to its arboiv points out these dis- 
tances on a circle divided into twelve for 
miles, and subdivided into eight for fiir- 
longfs. A small scraper is fixed to the 
frame to prevent the wheel gathering diit, 
and thus enlarging its circumference. 

In wheeling a machine akmg a road, 
care should be taken to avoid all su<bien 
holes or hills, as much as possible, with- 
out deviating from the strai^t line. 

The bell, by striking, is of great use to 
point out every forlong, which might 
otherwise be passed unnoticed. 

PERCA, the.percfh in patural history, a 
genus of fishes of the order Thoracid. 
Generic character: jaws unequal ; teeth 
sharp and incurvated; gill-covers of three 
lamina, scaly and serrated; dorsal^ fin 
spinv on the fore part ; scales generally 
hard and rough. Tnere are sixty specie^ 
of which the following is most deserviog 
of notice. 

P. fluviatifis» or the common perch of 
England, is generally from one to two 
feet long, and two pounds and a half in 
weight, and inhabits the clear fre^ wa- 
ters of almost every country in Europe, 
sometimes attaining the weight of ten 
pounds. It is gregarious, haunts those 
parts where the stream is gentle and pro- 
tbund, is extremely rapacious, catches 
with aridity at almost any bait, and tena- 
cious of vitality to an extraordinary de- 
See, surviving a journey of fifty miles, 
ough packed tip in dry straw. It is 
highly valued both for its firmness and 
flavour, and among the Romans was held 
in very superior estimation. 

P. striatus. Pale brown or whitish, with 
about eight lines running parallel with 
each other on the sides. This is the fiali 
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known by the nime of ** Rock fish/* and 
in some districts by thst of '* Basse." It 
is broag:ht to our marketa in great num- 
bers during the winter, and is in high es- 
timation as food. Doctor Mitchill is per- 
haps the first describer of the ^ Bock,'* 
under the specific name which we have 
here adopted ; he has subsequently 
thought proper to reiect this appelUition, 
and has substituted bis own name» MU' 
chUL But as he gives us no reason what- 
ever for an alteration of so much impor- 
tance, we cannot concur in adopting it. 
We do not know of any fish belon^ng to 
the genus, as it now stands, to which the 
same name has been applied : the P. stria- 
tua of Linn, is not a true Perca according 
to the late arrangements, and therefbre 
cannot be taken into consideradon in this 
case by anyone who adopta these arrange- 
ments. 

PEBCEPTION, in logic, the first and 
most simple act of the mind, whereby 
it perceives or is conscious of its ideas. 

In bare perception, the mind is for the 
most part only passive ; yet impressions 
made on the senses cause no perception, 
unless they are taken notice of by the 
mind, as we see in those who are intently 
buaied in the contemplation of certain ob- 
jects. It ought abo to be observed, that 
the ideas we receive by perception are 
often altered by the judgment, without 
our taking notice of it ; so that we take 
that for the perception of our senses, 
which is but an idea formed by the judg- 
ment : thus a man who reads or hears, 
with attention, takes little notice of the 
characters or sounds, but of the ideas ex- 
cited in him by them. 

The fJEurulty of perception seems to be 
that which constitutes the distinction be- 
tween the animal kingdom and the infe- 
rior parts of nature. Perception is also 
the first step towards knowledge, and the 
inlet of all the materials of it ; so that the 
fewer senses a man has, and the duller 
the impressions that are made by them 
are, the more remote he is from that 
knowledge which is to be found in other 
men. 

PEBCH, or PsABCB. dee Pbbca. 

PamcH, a measure of leng^ equal to 
five yards and a half. See Mbasubi. 

PEBCUSSION, in mechanics, the im- 
pression a body makes in falling or strik- 
ing upon another, or the shock of two 
bodies in motion. See Motion. 

Percussion is either direct or oblique ; 
direct, when the impulse is given in a line 
perpendicular to the point of contact ; and 
oblique, when it is given in a line obliqae 



to the point of contact The ratio whidi 
an oblique stroke bears to a perpendicu- 
lar one, is as the sine of the angle of inci- 
dence to the radius. Thus, let a 6 (Plate 
XII. Miscel. ^. IZ.) be the side of any 
body on which an oblique force fidls, witn 
the direction d a ; draw cf c at rieht an- 
gles to cf 6, a perpendicular let fall from 
d to the body to be moved, and make a d 
the radius of a circle : it is plain that the 
oblique force J a, by the laws of composi- 
tion and resolution of motions» will be re- 
solved into the two forces d c and b di 
of which d c, being parallel to a 6, hath 
no energy or force to move that body ; 
and, consequently, d b expresses all the 

Eower of the stroke or impulse on the 
ody to be moved: hwtdb istherig^ 
sine of the angle of incidence, J a 6; 
wherefore the oblique force d a, to one 
falling perpendicularly, is as the sine of 
the angle of incidence to the radius. 

PEBDICIUM, in botany, a genus of 
the Syngenesis Polygamia Superaua dasa 
and order. Natural order of Composite 
Discoides. Cotymbiferz.Jussieu. Essen- 
tial character : corollets bilabiate ; down 
simple; receptacle naked. There are 
six species. 

PEBENNIAL, in botany, is applied to 
those plants whose roots will abide many 
years, whether they retain their leaves in 
winter or not : those which retain their 
leaves are called ever-greens; but such 
as cast their leaves are called deciduous. 
Some of these have annual stalks, which 
die to the root every autumn, and shoot 
up again in the spring. 

PEBFECT,in arithmetic. Perfect num- 
ber is that, all whose aliquot parts, added 
together, make the same number with the 
number whereof they are such paks. TYlme 
six is a perfect number, being equal 1 -f- 
2+3: so also is 28 a 1+24^-1-7+14. 
Mathematicians have been at considenble 
pains to investigate the perfect numbers, 
but with no great success, the following 
are given as the first six perfect numbers : 

6 

28 

496 

8128 

33550336 

8589869056 
PEBGULABIA, in botany, a ^enus of 
the Pentandria Digynia class and order. 
Natural order of Contorts. Apocinex, 
Jussieu. Essential character : contorted 
nectary, surrounding the gentials with five 
saffittated cusps ; corolla salver-shaped. 
There are five species. 
PEBUNTHIUM, in botany, the fltmer 
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€Mp% properly so called, the most comnoii 
species of calyx, placed immediately un- 
der the flower, which is contained in it as 
m cup. The flower cup differs in point, 
numoer, figure, proportion, and situation. 

PERICARPIUM. SeeBoTAHT. 

PERICRANIUM, in anatomy, a thick 
solid coat, or membrane, covering the 
outside of the cranium or skull. 

PERIGEE, in astronomy, that point of 
the sun's or moon's orbit, wherein they 
are at their least distance from the earth, 
in which sense it stands opposed to 
apogee. 

PERIHELIUM, in astronomy, that 
point of a planet's or comet's orbit, 
wherein it is in its least distance from the 
sun ; in which sense it stands in opposi- 
tion to apbelium. 

PERILLA, in botany, a genus of the 
Didynamia Gymnospermia class and or- 
der. Natural order of Verticellatae. La- 
biatat, Jussieu. Essential character : calyx, 
uppermost segment very short ; stamens 
distant; styles two, connected. There 
is but one species, viz P. ocymoides, an 
annual plant, and a native of the East 
Indies. 

PERIMETER, in geometry, the bounds 
or limits of any figure or body. The pe- 
rimeter of surfaces or figures are Unes, 
those of bodies are surfaces. In circular 
figures, instead of perimeter, we say cir- 
cumference, or penpheiy. 

PERINEUM, or Perifsum. See 

AirATOMY. 

PERIOD, in astronomy, the time taken 
up by a sUr or planet in making a revo- 
lution round the sun ; or the duration of 
its course till it return to the same point 
of its orbit. See Astbohomt. There 
is a wonderful harmony between the dis- 
tances of the planets from the sun, and 
their periods round him : the n^at law 
whereof is, that the s(}uares of the pe- 
riodical times of the primary planets are 
to each other as the cubes of their dis- 
tances from the sun ; and likewise, the 
squares of the periodical times of the se- 
condaries of any planet are to each other 
as the cubes of their distances from that 
primary. This harmony among the planets 
IS one of the greatest confirmations of the 
Copernican hypothesis. 

PsRioD, in chronology, denotes a re- 
volution of a certain number of years, or 
a series of years, wherefa^i, in different na- 
tions, and on different occasions, time is 
measured ; such are the following. 

PsRioit, CalippiCf a system of seventy- 
six years. The caJippic period compre- 
hends 48 common years, and 28 inter- 



calary ones, 940 lunations^ and 22,739 
days. See Cheoitolost. 

Pkrioo« Dionyntait or Victmian Ps- 
RioD, a system of 532 lunx-solar and 
Julian years, which being elapsed, the 
characters of the moon uJl agiun upon 
the same day and feria* and revolve in 
the same order, according to the opinion 
of the ancients. This penod is otherwise 
called the great paschal cycle, because 
the Christian church first used it to find 
the true time of the paacba, or easter. 
The sum of these years arise by multiply- 
ing together the cycles of the sun and 
moon. See Easter. 

Period, Hippardnui^t, a system of 304 
years, both lunar and solar, which beii^ 
elapsed, Hipparchus thought that the 
reckoning by the lunar motion would 
coincide again with the solar measures. 
This perioid comprehends 3760 lunar 
months, or 111,039 dkysi the sum of 
which arises from the multiplication of 
the calippic period by 4^ subtracting unity 
from the product. 

Period, in grammar, denotes m small 
compass of discourse^ containing a per- 
fect sentence, and distinguished at the 
end by a point or full stop, thus (.) ; and 
its members or divisions marked by com- 
mas, colons, &c. 

Period is also used for the character 
(.) wherewith the periods of discourse 
are terminated, or expressed, being com- 
monly called a full stop or point See 

PUHCTUATIOH. 

Period, in numbers, a distinction 
made by a point, or comma, after eveiy 
sixth place or fiigure ; and is used in nu- 
meration, for the readier distinguishing 
and naming the several figures or places, 
which see under Arithmetic. 

PERIOECI, in geography, such inhabi- 
tants of the earth as nave the same lati- 
tudes, but opposite longitudes; or live 
under the same parallel and the same 
meridian, or in opposite semicircles of 
that meridian, or in opposite points of the 
parallel. These have the same common 
seasons throughout the year, and the 
same phenomena of the heavenly bodies ; 
but when it is noon day with the one, it is 
midnight with the other, there being 
twelve hours between them in an east or 
west' direction. These are found on the 
globe by tlie hour-index, or by turning 
the globe half round, that is, 180 degrees 
either way. 

PERIOSTEUM, or Pbrtostiux, in 
anatomy, a nervous vasculous mem- 
brane, endued with a very quick sense, 
immediately surrounding in every part 
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both the interna] and external surfaces of 
all the bones in the body, excepting* only 
so much of the teeth as stand above the 
gums, and the peculiar places on the 
bones in which the muscles are inserted. 

PERIPATETIC phihtophy, that system 
taught and established by Aristotle, and 
maintained by his followers, the Peripate- 
tics^ called also Aristotelians. 

The philosophy of Aristotle may be di^ 
vided into three distinct branches ; instru- 
mental, theoretical, and practical. Under 
the first head are included his doctrines 
concerning logic ; under the second, his 

1>rinciples of physics, pneumatolog^. onto- 
o^, and mathematics; and under the 
thirds his S3rstem of ethics and policy. 
Upon all these we cannot enlarge; but 
shall refer to his doctrine concerning the 
human mind and animal life. 

Aristotle, havini^ undertiJcen to teach a 
new system of philosophy, was desirous 
of receding as far as possible from former 
philosophers, and particularly from Plato ; 
suid in treating upon any subject on 
which he had no doctrine to offer, he 
gmre old opinions the air of novelty, by 
<:lothing tnem in new language. This 
latter method he adopted on the subject 
of mind. He asserted, with Plato, that 
there are in men different Acuities, which 
hsTe respectively a different org^ ; but 
he designedly expressed his doctrine 
upon this head in obscure terms, which 
cannot be explained with entire perspi. 
cutty without supposing, as many writers 
have done, what Aristotle ought to have 
taught, instead of endeavouring to disco- 
ver what he actually did teach. His 
leading tenets on this subject are these : 
The soul is the first principle of action in 
an organired body, possessing life poten- 
tially. The soul does not move itself; 
fiw whatever moves is moved by some 
other moving power. It is not a rare 
body, compmed of elements ; for then it 
would not have perception more than 
the elements which compose it. The 
soul has three faculties, the nutritive, the 
sensitive, and the rational ; the superior 
comprehending the inferior potentially. 
The nutritive faculty is that by which life 
is produced and preserved. The sensi- 
tiye faculty is that by which we perceive 
and feel; it does not perceive itself nor 
its organs, but some external objects, 
through the intervention of its organs, 
which are adapted to produce the sensa- 
tions of sight, hearing, smell, taste, and 
touch. The senses receive sensible 
species, or forms, without matter, as wax 
receives the impression of a seal, without 

VOL. a. 



receiving any part of its substance. The 
external senses perceive objects ; but it 
is the common, or internal sense, which 
observes their difference. The internal 
sense perceives various objects at the 
same insunt. Perception differs from 
intellect { the former being common to all 
animals, the latter to a few. Fancy is the 
perception produced in any animal, b^ 
the immediate action of the senses. It is 
accompanied with different feelings, ac- 
cording to the nature of the object by 
which it is produced. Memory is deriv- 
ed from fancy, and has its seat in the 
same power of the soul. It is the effect 
of some image impressed upon the soul 
by means of the senses. Where this 
image cannot be retained, through ah 
excess of moisture or dryness in the tem- 
perature of the brain, memory ceases. 
Reminiscence is that faculty of the mind, 
bywhich we search for any thing which 
we wish to recollect through a series of 
things nearly related to it, till at last we 
call to mind what we had forgotten. The 
intellect is that part of the soul by which 
it understands. It is of two kinds, pas- 
sive and active. Passive intellect is that 
faculty by which the undersUnding re- 
ceives the forms of things : it is the seat of 
species. Active intellect is the efficient 
ouise of all knowledge; and is either 
simple, when it is employed in the near 
apprehension of its object ; or complex, 
when it compounds simple conceptions, 
in order to produce belief and assent. 
The latter is either true or false, the for- 
mer neither. The action of the intellect is 
either theoretical or practical ; theoreti- 
cal, when it simply considers what is true 
or false ; and practical, when it judges 
whether any thing is good or evil, and 
hereby excites the will to pursue or avoid 
it. The principle of local motion is the 
desire, or aversion, which arises from the 
practical exercise of the understanding. 
This desire, or aversion, produces either 
rational volition or sensitive appetite. 
The production of animal life arises from 
the union of the nutritive soul with ani- 
mal heat. Life is the continuance of this 
union ; death, its dissolution. 

The nature of the first principle of 
animal life, and of all perception, intelli- 
gence, and action, Aristotle, as well as all 
other philosophers, was at a loss to ex- 
plain. Having no other way of judging 
concerning it than by observing its opera- 
tions as far as they are subjects of expe- 
rience, he could only define the mind to 
be that principle, by which we live, per-, 
ceiye, and understand. When he at. 
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tempted to form an abstrAct conception 
of this principle, he saw that there must 
be some substance, which enjoys such per- 
fection as to be capable of performing this 
function j but he was wholly ignorant of 
the nature of this substance, and there, 
fore, in defining it, he made use of a term 
expressive of the confused idea which he 
had formed to himself from observing its 
operations, and called it perfect energy ; 
that is, if he had confessed the truth, some 
substance which is adapted to produce 
sensitive and rational life in certain organ- 
ized bodies. 

This term will afford the attentive 
reader a striking example of the manner 
in wbich Aristotle endeavoured to explain 
the principles of nature, by vague notions 
and unmeaning words. But on other 
subjects he is sometimes remarkably 
clear, as in his discussion on " Politics" 
he states in a few words, the only legiti- 
mate purpose of political establishments. 
** Every political society forms, it is plain, 
a sort of community or partnership, insti- 
tuted for the benefit of the partners. 
Utility is the end and aim of every such 
institution : and the greatest and most ex- 
tensive utility is the aim of that great as- 
sociation comprehending all the rest, and 
known by the name of the common- 
wealth." Having stated and explained 
the grand purposes of society, he consi- 
ders the best systems of means for at- 
taining those purposes, and traces the 
distinction of ranks which arises from the 
inequalities of individual ulents, virtue, 
and fortune. Political institutions are 
best fitted for promoting human happi- 
ness, when they are most suitable to the 
opinions and sentiments of the people, 
and the circumstances of the times and 
country. No one political system will 
equally suit all situations^ and scarcely 
any two. Government being.an arrange- 
ment, the best government must be the 
best arrangement, and the best arran^- 
ment is that in which the materials 
to be arranged are the best fitted 
botlj to receive and to preserve. The 
materials of the statesman or legislator 
are the number and character of his peo- 
ple, and the extent and quality of his 
counny. The excellence of a common- 
wealth, however, is not to be estimated 
by Its populousness or extent, but by its 
fitness for performing^ its proper fpnc- 
tions : the same energies and habits con- 
stitute the happiness both of individuals 
and of nations. Men make governments, 
not govemmenu them : nor by any sys- 
tem of political arrangements can a hap- 



py commonwealth be constituted from 
fools or cowards, profligates or knaves. 
The bricks must be first prepared before 
the edifice can be reared. The buman 
chairacter is a compound of good and 
evil : the former arises from the balance 
of the affections, under the control and 
^idance of reason, the latter results 
from passion operating without restraint. 
That government is the best which most 
powerfully stimulates the energies of the 
people to beneficial purposes, and re* 
strains them from hurtful pursuits. That 
must be a system of freedom, in the first 
place tempered by order, and modera- 
tion in the second. Mixed governments, 
wisely formed and balanced, best corres- 
pond to the state of mankind. Democra- 
cy, though apparently most agreeable to 
the righu of man, is not the best adapted 
to his wants; the general will, unrestraiB- 
ed, is apt to run into excess ; to be pre- 
cipitate in deliberation, and tardy in exe- 
cution. Mobile simple democracy is inex- 
pedient for the people themselves, sim- 
ple aristocracy and simple monarchy are 
equally inexpedient ; and being the sub-, 
jection of the many to a few, or to one, 
are moreover unjust. For these reasons 
Aristotle recommends a constitution that 
combines and balances the three orders, 
as the most generally likely to promote 
the good of society. 

To his ** Treatise on Politics" Aris- 
totle has added two books on ** Oecono- 
mics," in which he has treated in a simi- 
lar way on the management of domestic 
concerns. 

Nothing is to be met with in the writ- 
ings of Aristotle, which decisively deter- 
mines whether he thought the soul of 
man mortal or immortal ; but the fiirroer 
appears most probable, from his notion of 
the nature and origfin of the human soul, 
which he conceived to be sn intellectual 
power, externally transmitted into the 
numan body from an Eternal Intelli- 
gence, the common source of ralionah^ 
to human beings. Aristotle does not in- 
form his readers what he conceived this 
universal principle to be ; but there is no , 
proof that he supposed the union of this 
principle with any individual to continue 
after death. 

PERIPHERY, in reometry,* the cir- 
cumference of a circle, ellipsis, or any 
other regular curvilinear figure. 

PEKIPLOCA, in botany, a genus of 
the Pentandria Digynia class and order. 
Natural order of Contorts. Apocineat, 
Jussieu. Essential character : nectary en- 
circling the gentials, and putting forth 
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tire threads. There are thirteen species, 
of which P. grxca, common Virginian 
silk, or periploca, has shrubby twining 
sterns^ covered with a dark-coloured 
bark, sending out slender branches, 
twining round each other: leaves ovate, 
lanceohite, nearly four inches long, and 
two broad in the middle; of a lucid 
green on their upper side, paler under- 
neath, opposite on short foot-stalks ; 
the flowers appear near the ends of 
the small branches in bunches of a pur- 
ple colour, in the months of July and Au- 
gust. 

PERIPTERAL, in architecture, sur- 
rounded on all sides with columns, equi- 
distant from the walls of a building. 

PERISCH, in geography, the inhabi- 
tants of cither frigid zone, between the 
polar circles and the poles ; where the 
sun, when in the summer signs, moves 
only round about them, without setting, 
and consequently their shadows, in the 
same day, turn to all tlie points of the 
horizon. 

PERISTALTIC, in medicine, a ver- 
micular spontaneous motion of the intes- 
tines, performed by the contraction of 
the circular and longitudinal fibres of 
which the fleshy coats of the intestines are 
composed : by means whereof the chyle 
is dnven into the orifices of the lacteal 
veins, and the fxces are protruded to- 
wards the anus. 

PERITROCHIUM, in mechanics, de- 
notes a wheel, or circle, concentric with 
the base of a cylinder, and moveable to- 
gether with it about an axis. See Mb- 

CMAKICS. 

PERIWINiCLE. See BircciirxTx. 

PERMIT, a license or warrant for per- 
sons to pass with or sell goods, having 
paid the duties of customs and excise. 

PERMUTATION ofquantiHe; in alge- 
gra, the same with combination. See 

COXBIXATIOV. 

PERORATION, in rhetoric, the epi- 
logue, or last part of an oration, wherein 
what the orator had insisted on through 
his whole discourse is urged afresh with 
greater vehemence and passion. The 
peroration consists of two parts : 1! Reca- 
pitulation, wherein the substance of what 
was diflTused throujfhout the whole speech 
b collected briefly and cursorily, and 
summed up with new force and weight. 
2. The moving the passions, which is so 
peculiar to the peroration, that the roas- 
ters of the art call this part sedes affec- 
tUHro. The passions to be raised are 
various, according to the various kinds of 
oratioju In a panegyric, lore, admiration, 



PER 

emulation, joy, &c. In an invective, ha- 
tred, contempt, &c. In a deliberation, 
hope, confidence, or fear. The qualities 
required in the peroration are, that it be 
very vehement and passionate, and that it 
be short; because, as Cicero observes, 
tears soon dry up. 

PEROTIS, in botany, a genus of the 
Triandria Digynia class and order. Es- 
sential character : calyx none ; corolla 
two-valved; valves equal, awned. There 
are two species, viz, P. latifolia, and P. 
polystachya, both natives of the East 
Indies. 

PERPENDICULAR, in geometry, a 
line, falling directly on another line, so as 
to make equal angles on each side ; called 
also a normal Hne. See Geombtrt. 

PsspBifDiGULAB to G parobola^ is a 
right lipe cutting the parabola in the 
point in which any other right line touches 
It, and b also itself perpendicular to that 
tangent. 

Pbepstual icrevji is one which is 
acted upon by the teeth of a wheel, and 
which continues its action for an indefinite 
length of time, or as long as the teeth of 
the wheel continue to act upon it. 

PERPETUITY, in the doctrine of an-, 
nuities, is the number of years in which 
the simple interest of any principal sum 
win amount to the same as the principal 
itself; or, it is the number of years' pur- 
chase to be given for an annuity which is 
to continue forever; and it is found by di- 
viding 100^ by the rate of interest ag^ed 
upon : thus allowing 5 per cent, the per- 

100 
petuity is ag — =20; and at the rates 

usually adopted, the perpetuity is as fol- 
lows: 

100 
At 3 per cent. -x^= 33.333, &c. 

o 

3i ^—^ 28.57, &c. 

4 1-22=25. 

4 

4i —=x 22.22, &c. 

4.5 

5 122= 20. 

5 

6 12?= 16.66, &^. 

6 

7 ..... 12?= 14.28, &c. 

7 

8 100= 12.5. 

8 
These are the number of years' pur- 
chase to be given for a perpetual aonui- 
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ty, on the fuppontioo that it U receivable 
yearly. 

Pkbfbtijitt, in law, is where, if all 
that have interest join the conveyance, 
yet they cannot bar or pass the estate ; 
for, if by concurrence ot all having inter- 
est the estate may be barred, it is no per- 
petuity. 

PERRY, a drink Hiade of pears, in the 
same manner as cyder is made from ap- 
ples. See Ctdee. The pears must be 
perfectly ripe, and to give the Hquor a 
greater degree of tartness, some mix crabs 
with them. The best fruit for making 
perry is such as is least fit for eating, as 
the choak'pear, borehmd-pear, horse- 
pear, and the barberry-pear. 

PERSEUS, in astronomy, a constella- 
tion of the northern hemisphere, which, 
according to the catalogues of Ptolemy 
and Tycho, contains twenty-nine stars ; 
but in the Britannic catalogue,8ixty-seven. 

PERSIAN vheelf an engine, or wheel, 
turned by a rivulet, or other stream of 
water, and fitted with open boxes at its 
cogs to raise water for the overflowing of 
lands, or other purposes. It may be made 
of any size, according to the height the 
water is to be raised to, and the strength 
of the stream by which it is turned. This 
wheel is placed so, that its bottom only is 
immersed in the stream, wherein the 
open boxes at its cogs are all filled one 
after another with water, which is raised 
with them to the upper part of the wheel's 
circuit, and then naturally empties itself 
into a trough, which carries it to the 
land. 

PERSON, in dramatic poetry, the cba- 
racter assumed by an actor, or he who is 
represented by the player. Thus, at the 
head of dramatic pieces, is placed the dra- 
matis personse, or list of the persons that 
are to appear on the stage. Father Bos- 
su observes, that in the epic and dramatic 
poem, the same penon must reign 
throughout; that is, must sustain the 
chief part through the whole piece, and 
the characten of all the other persons 
must be subordinate to him. 

pEBsoir, in grammar, a term applied to 
such nouns or pronouns, as, being either 
jirefixed or underatood, are the nomina- 
tives in all inflexions oif a verb ; or it is 
the agent or patent in all finite and per- 
sonal verbs. See Grammas. 

PERSONAL tithe*, tithes paid of such 
profits as come by the labour of a man's 
person, as by buymg and selling, gains of 
merchandise, and handicrafts, &c. 

PERSONALITY, an action is in the 
personality, where it is brought against 



the ri|[ht person, or the person tglinsC 
whom in all law it lies. 

PERSONATE, in law, is the represent- 
ing a person by a fictitious or assumed 
character, so as to pass for the person re- 
presented. Personating bail, is by stmt 
21 Jac. I. c. 36^ a capital felony. By vari- 
ous other statutes, personating seamen 
entitled to wages, prize-money, &c. is also 
a capital felony. 

PERSONATJE, in boUny, fiiadbed; the 
name of the fortieth order in Linnxus's 
Fragments of a Natural Method, consist- 
ing of a number of plants whose flowers 
are furnished with an irregular gaping 
petal, which, in figure, somewhat resem- 
bles the snout of an animal Most of the 
genera of this natural ofder arrange them- 
selves under the class and order ** Didy- 
namia Angiospermia." The rest, al- 
though they cannot enter into the artifi- 
cial class just mentioned, (or want of the 
classic character (the inequality of the 
stamina), yet, in a natural method, which 
admits of greater latitude, may be arrang- 
ed with the Personate, which they resem- 
ble in their habit and general appearance, 
and particularl^r in the circumstance ex- 
pressed in the title. This order furnishes 
both herbaceous and woody vegetables of 
the shrub and tree kind. The roots are 

Senerally fibrous and branched ; in gerar- 
ia and tozzia, they are tuberous. The 
roots of broom-rape are parasitical ; that 
is, attach themselves to tne roots of other 
plants, from which they derive their noa- 
rishment. The stems and branches are 
cylindrical when young, except in some 
species of fig-wort, in which they are 
sauare. The leaves are simple, generally 
placed opposite in pain at the bottom of 
the branches, but in many gentm stand 
alternate towards the top. Some species 
of trumpet-flower have the common fi>ot- 
stalk of their winged leaves terminated 
by a tendril, with three or five branches. 
In a species of comutia is observed a sti- 
pula or scale, in fi:>rm of a half nuKHi, of 
the same substance with the leaves be- 
tween which it is placed. The flowers are 
universally hermaphrodite. The v proceed 
either singly, or in clusters, from the 
wings of the leaves, as in American vibur- 
num, or terminate the branches in a 
spike, panicle, or head, as in comutia, ver- 
vain, &c. In the latter, they seem placed 
in whorls. The calyx, or flower-cup, 
is of one leaf, which is cut into two, three, 
four, or five divisions, that are permanent. 
In the tnimpet-flower, the calyx fails oflT 
eariy, and generally resolves itself into 
five distinct leaves. The corolla is corn- 
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posed of one irregular petal, with two 
lips, resembling the head or snout of an 
aninial. In toM-flax, the petal is termi- 
nated behind by a nectarium in form of a 
spur. The stamina in plants of the first 
sectton, are two or four In number. In 
bedge-hjTSsop, and some species of ver- 
vain, the filaments are four in number, but 
two of these only are terminated by an- 
thers ; so that the number of perfect sta- 
mina in these plants is only two. The 
seed-bud is sing^, and placed above the 
receptacle of the flower. The style is 
single, thread- shaped, bent in the direc- 
tion of the stamina, and crowned with a 
stigma, which is f^nerally blunt, and 
sometimes divided mto two. The seed- 
vessel is a capsule, generally divided in- 
ternally into two cavities, and externally 
into the same number of valves. The 
seeds are numerous, and affixed to a re- 
ceptacle in the middle of the capsule. 

PERSOONIA, in boUny, so named in 
honour of C. H. Persoon ; a genus of the 
Tetrandria Monogynia class and order. 
Essential character: calyx none; petals 
four, staminiferous towards the base; 
l^ands four at the base of the germ ; stig- 
ma bhint ; drupe one-seeded. This ge- 
nus consists of subvimineous shrubs ; 
leaves commonly ahemate, without sti- 
pules; corolla smooth within: anthers 
linear, finally bent back; style perma- 
nent, smooth; drupe eatable in most; 
flowera yellow. Natives of the islands in 
the Southern Ocean. 

PERSPECTIVE is the foundation of 
aU the polite or liberal arts that have 
their basis in drawing ; though colouring, 
taken abstractedly, does not come withm 
its rules, yet the painter, as well as the 
sculptor and ardtitect, cannot but derive 
essential advantages from a knowledge of 
perspective ; it is indeed difficult to con- 
ceive how a person, who has not either 
been instructed in, or been Sifted by na- 
ture with some idea of the effects produ- 
ced b^ locality and distance, can form 
any thing like a correct opinion of the 
merits' c€ those imitations of nature 
which come under the heads of portrait, 
landscape, figure, or architectural draw- 
ing. 

Perspective is, in brief, die art of re- 
presenting, upon a plane surfikse, the ap- 
pearance of oDJects, however diversified, 
similar to that they assume upon a glass- 
plane, interposed between them and the 
eye at a given distance. The represen- 
tation of a solid object on a plane surface 
can show the original in no other point of 
view but that from which it is at the time 



beheld by the draughtsman; the least 
change in any of the parts requires a 
chan^ in the whole; unless in fancy 
drawmgs, where a facsimile is not re- 
quired. Nor can any deviation from the 
several lines, which will be hereafter ex- 
plained, and on which the truth and cor- 
rectness of representation depend, be al- 
lowed, without changing the bearings, di- 
rections and tendency of all the perspec- 
tive lines which constitute the basis of 
that faithful and converging series which 
unite all the component parts in the most 
pleasing and harmonious concinnity. 

By perspective we are taught to deli- 
neate objects on a plane, upon geometri- 
cal principles, and in exact ratio with 
their several magnitudes, ^verned by 
their distance. But it is not m the power 
of art to represent any single figure (ex- 
act as it appears in nature} on a plane, 
except it be a circle ; and toen the point 
of sight, or direct position of the eye, 
must be perfectly centrical. The rea- 
sons for tnis are obvious; every object 
which recedes from the eye (such as m 
row of houses in an oblique direction), 
inevitably requires that its more remote 

1>arts should be represented as being of 
ess magnitude than those more in fronts 
that is, nearer to tlie spectator. Now, al- 
tbou{[h it is considered an axiom in per- 
spective that all objecU standiiij^ parallel 
to the base line, or bottom of^tne pic- 
ture, should be represented as preserv- 
ing in every instance the real proportions 
of the scale from which their parts were 
taken ; yet, when we analyze the object, 
according to the various angles those se- 
veral parts make with the eye, we shall 
find that even such full pointing figures 
reauire their moro remote parts to be 
reduced in proportion, as they become 
more distant from the centre, or point of 
sight. But it will be obvious, that where 
the object is very remote, there must be 
the less necessity for such scrapulous at- 
tention ; therefore, when we diiw an ex- 
tensive mansion, full fronting, at a great 
distance, we describe all the horizontal 
lines in the building by horizontal 
lines in the drawing; so long as they are 
comprehended within an angle of 60 de- 
crees ; which is the natural ranjg^e of 
sight, and beyond which no picture 
should ever extend ; when beyond that , 
angle, we cannot take the whole picture 
at one view ; but must treat it as a pano- 
rama, and view the several parts ab- 
stractedly. When a building is so near, 
as to occasion turning our heads round for 
the purpose of seeing its several parts, 
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they have the same effect) and compel 
U8 to have recourse to various vanishmg 
points, in which we seek the termination 
of those lines that converge, and in fact di- 
vide the building, though full fronted and 
uniform, into several parts; each of which 
seems to assume a distinct character, and 
to demand separate consideration. This 
will be more fully understood when we 
treat of the general rules which govern 
perspective. The reader must recollect, 
that, as it would be impossible to repre- 
sent more than one view of the object, in 
one plane, or picture, so there can be but 
one point of sight ; that is, but one par* 
ticular spot, where the eye of the spec- 
tator is supposed to be fixed *. from 
which, as from a %'ery minute point, all 
the figures represented must appear as 
under one general system. The same 
attention must of course be paid to 
shadows ; for we cannot suppose the dark 
side of a house to result from any thing 
but the light being in such a quarter as 
does not allow it to strike on that side ; 
consequently, we attribute the bright 
side of the same object to its being illu- 
minated by the rays which act peremp- 
torily upon it. Speaking of common ef- 
fects, we consider the light to be solita- 
ry ; such as the sun, or the moon, or one 
candle, &c. ; hence we perceive both the 
necessity, and the reason, for exhibiting 
all objects as bright, which are within 
the range of, or show themselves openly 
to, the light, and all parts to which its 
rays cannot reach direct as being in the 
shade, and more or less dark, according 
as they may be more retired and confined. 
When two lights are found in the same 
picture, such as two candles on a table, 
there will be to every object under their 
mutual influence a half shade, and a 
whole shade ; the former, called the pe- 
numbra, showing that extent which re- 
sults from one light being obscured, or 
cut off; and the latter, or the umbra, 
showing those parts which are not acted 
upon by either of the lights. This will 
be obvious to any person who may place 
two candles behind him, as he sits with 
his back to a table ; they being about two 
feet asunder. He will then see, on the 
wall, the influence of each candle : and 
his shadow will increase with the remote- 
ness of the plane, or wall, on which it is 
represented. 

The following definitions of the prin- 
cipal features in the science and applica- 
tion of perspective will prove useful to 
the student, fir. projection delineates 



objects in piano, by means of riglit IWiei 
called rays, suppose to be drawn from 
every angle of the object to particular 
points. When the objects are angular, 
these rays necessarily form pjrramids, 
having the plane or superficies, whence 
they proceed, for their basis ; but when 
drawn from, or to, circular objects, they 
form a cone. 

Ichnography, or ichnographio projec- 
tion, is described by right Imes parallel 
among themselves, and perpendicular to 
the horizon, from every angle of every ob- 
ject, on a plane parallel to the horizon ; 
the points where the perpendicular lines 
or i*ys cut that plane being joined by 
right lines. The figure projected on the 
horizontal plane is likewise called the 
plan or seat of that object on the ground 
plane. The points are the scitea, or seats, 
of the angles of the object. The lines arc 
the seats of the sides. By this we are to 
understand how^ the bases of flgtires re- 
presented as superstructures stand, or 
are supported ; and we are further ena- 
ble<l to judge of, indeed to measure, 
their several parts, and their areas. 

Orthog^phy represents the vertical 
position and appearance of an object: 
hence orthographic projection it called 
the elevation. When we thus see the 
front of a house, we give it that term ; 
but when the side is displayed, we call it 
the profile. If we suppose a house, or 
other object, to be divided by a plane ■ 
passing perpendicularly through it in a 
line at rig^t angles with the point, we 
call it the lateral section ; but if the 
plane pass in a direction parallel with tlie 
front, it is termed a longitudinal section. 
If the plane passes in neither of the 
former directions (not however deviating 
from the vertical) it is said to be an ob- 
lique section. 

These give us the modes of laying 
down plans, of showing the parts, and 
the manner in which the interiors of 
edifices are arranged ; consequently are 
indispensable to the architect, surveyor, 
and indeed should be understood by 
every person in any way connected with 
building or designmg. Nor should the 
following be neglected, viz. scenograpby, 
which shows us how to direct the visual 
rays to every point, or part, of a pic- 
tufe; and stereography, which enables 
us to represent solids on a plane, from 
geometrical projection; whence their 
several dimensions, vtz. length, breadth, 
and thickness, may all be represented, 
and be correctly understood at sight. 
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We suppose our readers to have some 
knowledge of ^ometry before they com- 
mence upon this, or any other of the ab- 
stract sciences which are founded there- 
on. Should such, however, not be the 
case, we beg leave to refer them to that 
head, where they will find sufficient in- 
struction to enable them to prosectite 
their inquiries on the subject now before 
Us, 

An original object, is that which be- 
comes the subject of the picture, and 
which is the parent of the design. Any 
plane figure may become an object, as 
may any of its parts, as a broken pillar, 
the ruins of a house, the stump or the 
branch of a tree ; but we generally speak 
of objects as relating to entire figures re- 
presented as soUds, or to as much rural 
or other scenery as may be embraced un- 
der an angle of 60 degrees formed by two 
lines meeting at the eye. This will ex- 
plain why we are enabled to represent so 
great a number of distant objects, while 
the front, or fore-ground, will contain, 
comparatively, but a very few: it being ob- 
vious, that as the lines forming the angle 
become more d'istant, the more may he 
included between them. 

Original planes, or lines, are the sur- 
faces of the objects to be drawn ; or they 
are any lines of those ^surfaces ; or it 
means the surfaces on which these ob- 
jects stand. 

Perspective plane is the picture itself, 
which is supposed to be a transparent 
plane, through which we view the ob. 
jects represented thereon. 

Vanishing planes are those points 
vhich are marked upon the picture, by 
supposing lines to be drawn from the 
spectators eye parallel to any original 
lines, and produced until they touch the 
picture. 

Ground plane is the surface of the 
earth, or plane of the horizon, on which 
the picture is supposed to stand. 

The ground line is that formed by the 
intersection of the picture in the g^und 
plane. 

The horizontal line is the vanisliing 
point of the horizontal plane, and is pro- 
duced in the same manner as any other 
vanishing line, viz. bv passing a plane 
through the eye parallel to the horizon- 
tal plane. 

The point of sight is the fixed point 
from which the spectator views the per- 
spective plane. 

Vanishing points are the points which 
are marked down in the picture by sup* 



posing lines to be drawn from the spec- 
tator's eye, parallel to any original lines, 
and produced until they touch the pic- 
ture. 

The centre of a picture is that point on 
the perspective plane where a line, 
drawn from the eye perpendicular to the 
picture, would cut it ; consequently it is 
that jiart of the picture which is nearest 
to the eye of the spectator. 

The distance of the picture is the dis- 
tance from the eye to the centre of the 
picture. If what has been already said 
and repeated, regarding the angle of 60 
degrees, is understood, the spectator will 
never bring the picture so near to himself 
as to occasion the eyes to expand, indeed 
to strain, so as to embrace more than that 
angle. 

The distance of a vanishing point is the 
distance from the eye of the spectator to 
that point where the converging lines 
meet, and after gradually diminishing all 
the objects which come within their di- 
rection and proportion, are reduced so as 
in fiict to terminate in nothing. All paral- 
lel lines have the same vanishing point; 
that is to sav, all such as are in a build- 
ing, parallel to each other, when not re- 
presented exactly opposite to, and paral- 
lel with the eye, will appear to converge 
towards some remote point, •'. <?. their va- 
nishing point. Circles, when retiring in 
such manner, are represented by ellipses, 
proportioned to their distances: their di- 
mensions in perspective are ascertained 
by enclosing them, or the nearest of them, 
where a regular succession is to be pour- 
trayed, within a square, which, being di- 
vided into any number of equal parts or 
chequers, will show all the proportions of 
those more remote. We trust it scarcely 
requires to be repeated, that the further 
any object is from the eye or foreground 
of a picture, the less it will appear in na- 
ture, and the more it must be reduced in 
exhibiting its perspective. 

A binrs-eye view is supposed to be 
taken from some elevated spot, which 
commands such a prospect as nearly re- 
sembles the plane or ichnog^aphy of the 
places seen. Thus the view from a high 
tower, or from a mountain, whence the 
altitudes of the several objects on the 
plane below appear much diminished, 
g^ves nearly the same representation as is 
offered to a bird flying over them; whence 
the term. Some idea may be formed of 
this by standing on any height, and ob- 
serving how low those objects, which are 
nearthereto, will appear, when compared 
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With those more distant, taking, bowever, 
the perspective dinainution of the latter 
into consideration. 

We shall now exnlatn the five figures 
included in the Plate of Perspective. 
The first figure shews a base line, A B, 
divided into eight equal parts, whose 
perspective proportions on the lines A C 
and B C, are shewn, by drawing from the 
several divisions, 1, 2, 3, 4, &c. on A B, 
rays to the vanishinj^ points, D and E, 
mtuated on the horizon. If A C and 
B C were of equal lens^, the several 
squares thus made in the area, A C B, 
would shew trapezia regularly diminish- 
ing towards C, having their opposite an- 
Sles intersectable by perpendicularsfroro 
ie base line, A B, and the other oppo- 
site angles intersectable byhorizontal lines 
parallel to A B. But A C being longer 
than B C, gives the whole of the trapezia 
a cast towards E. This shews that the 
two vanishing points, while (in this in- 
stance) they serve to intersect each other, 
contain distances, considered perspec- 
tively, in proportion to their brevity; 
they are under the same parallels, but 
the angle, BAG, being smaller than the 
angle C B A, causes the divisions on A C 
to be more extensive than those on B C, 
as may be seen by referring to the lesser 
spaces occupied by the standard on the 
latter. The figures 1, 2, 3, &c. corres- 

Sond with those on the base line, exhi- 
itine their due perspective distances on 
the fines A C and B C. It will also be 
observed, that as the trapezia become 
more distant, they become smaller, while 
their angles pointing towards C, and to- 
wards the base line, that is, their perpen- 
dicular angles become more obtuse, and 
their horizontal angles, t. e. those on the 
right and left» become more acute : were 
it otherwise, they could not produce a 
diminution of the trapezia in proportion 
to distance. 

Fig. 2. shews the angle formed by two 
ranges of buildings, each of which has a 
different vanishing point. N O is the per- 
pendicular edTO of the angle ; N Q O, and 
N P O, shew the two faces, each of which 
is intersected by streets of various 
breadths. In both instances the specta- 
tor's eye is supposed to be situated near 
two-thirds up the two buildings; that is to 
say, about X on one face, and about W on 
the other. This produces a mixed effect, 
seldom to be found in reality ; though, in 
some cases, where streets lying on a 
declivity, and joining others with less 
deviation from the level, this will be pro- 
duced. The mode of proving the due 
direction of lines in perspective, such as 



X Q and W P, which appear like t&e 
band or fillets that sepan^ the different 
stories of an edifice, is veiy simple, name- 
ly, all horizontal lines in buildings that 
decline from tlie plane of a picture, and 
tend towards some vanishing point, will, 
when above the spectator's eye, appear 
to descend towards that point, as from N 
to Q ; but when below the spectator's 
eye, they will appear to rise as O Q. The 
triangle O Q, N, being more acute, will 
give a more direct view of the bouses, and 
appear to recede less from the eye than 
N P Q, which is more obtuse, and makes 
every house appear narrower. 

Fig. 3. shews the front of a house, 
1 H F G, which, when thrown into per- 
spective by the vanishing point, Q, being 
made high, and several rays proceeding 
from o^^rt/toib being carried too high, 
give an outre appearance to the front, as 
shewn by the outlines I F L M, in which 
it will be seen that a rude and unpleasant 
disproportion is given in eveiy paK. Not 
is this even the manner in which the 
house would appear when seen from 
above, or below it, on the principle of a 
bird's eye view. The places of the seve- 
ral doors and windows being ascertained, 
the several lines, o pqr 9t^ intersect the 
ground-line F M in those parts which cor- 
respond with the places of the doors; 
whose heights are ascertained or deter- 
mined by the line S Q, equal at S F to 
their height in the original front 
IHFG. 

The windows being over the doois, 
must be under the same perpendiculars 
in both cases ; their depth is determined 
by taking the measurements on the line 
I S, and drawing rays to the point Q. 
This figure is given chiefly with the in- 
tention of sliewing the immense dispro- 
portions which are generated by a raise 
placing of the point to which the rays 
proceed; and which point* is always form- 
ed to advantage rather below than above 
the centre of a picture. When the hori- 
zon is too mucn raised, numberless dis- 
tortions take place. 

Fig. 4. gives the ground plan of a gal- 
lery, R 8 V T, which is to be shewn in 
perspective with its several standards, 
and the pitch of the awningon the ground 
lines V X and W X. Here n « becomes 
the horizontal hne, on which X is the va- 
nishing point, and ♦ the point to which 
the rays R *, 9 «, 10 «, and W «, being 
drawn, cut V X in the places marked 
4, 3, 2, 1, respectively, and give the si- 
tuations of the standards for the right side. 
The places for those on the left side are 
found by drawing the lines 4^ 5 ; 6, 3 ; 
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7,2; 8, 1; all paraSel to WV. In this 
instance all the inteirals, R,9; 9,10; 
10, W, and W, V, beinr equal, the 
pToznnate superior i*y will atwa)rs give 
that parallel : thns the ray of R « cuts 
X W exactly at the point 6, ifhich gires 
the line 6^ 3, parallel to 7, 2 ; and so of all 
in succession. The lines Y Z and W V 
are paraUel ; they determine the height 
of the front standards, and by means of 
the lines Y X and Z X cut the other 
standards at their proper heights. Their 
descent towardsX shows them to be above 
the line n ♦, which is level with the spec- 
tator's eye. The summits of the couples 
are ascertained by the line aX. They 
will all have their centres over the cen- 
tres of the lines 5, 4; 6,3; 7, 3 ; and 8, 1; 
ascertained by drawing a line from B to X. 

Fig. 5. exhibits the wall of a monastery, 
supported in some parts b]^ reinforce- 
ments, or pillars, between wluch the wall 
is less substantial The measurement of 
the pillars and of the intervals is given on 
the base-line A B, while G F shows the 
horizon and line of sight. The rays from 
«, e, e, and f, show the places where the 
several divisions take place on the 
Ipround-line AE, and show the projec- 
tions of ^ d,/, A. The upper line is also 
determined by C D, and the crosses, in 
like manner, are made to diminish to- 
wards tlie vanishing point F. The small 
mark at A, in the middle of the walFs 
thickness, as shown by the shaded part, 
gives rttle for each projection of the seve- 
ral pillars, as ritown by the shaded parts : 
their summits and bases will, however, 
have their fronts, i. e, the parts parallel 
with C A, terminated by horizontal Knes 
parallel witii A B. We must once more 
impress, that all fronting horizontals in 
nature most be so represented in perspec- 
tive, provided they do not extend beyond 
60^; also, that in eveiy mstance perpen- 
diculars, in nature are so delineated in 
perspective. 

The reader wiU have seen, that the 
baae-lme and the depth below it, give the 
meaaure of the figure when obliqued. To 
render this more perfectly intelligible, let 
ua say that it were necessary to place the 
K|iiare W, Y, 13, T, in perspective be. 
tween W, V and X (fig. 4^. This being a 
square is readily done ; the more so, as it 
is proximate to the line; because the 
quadrant T W is so readily acted upon ; 
W V being equal to V T. But say that 
it were needful to place the line T K (fig. 
4.) in perspective on the line V X. Draw 
the quadrant T W ; and the quadrant K, 
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10; the line W, 1, drawn to «^ will show 
the place T, and the line 8, 2, will show 
thephu^of K: therefore the line TK 
will be found in perspective between the 
poinU 1 and 3 on the line V X. Thus any 
line or object may be represented ; ob- 
serving that the distance at which it 
stands below the base-line must be mea- 
sured on the base-line; when by drawing 
rays to the horizontal line (whereon aB 
the vsnishing points must rest), its place 
on the oblique line or site will be deter- 
mined. Some authors on this subject 
have directed that the back ground should 
be limited by a semicircle, describing the 
half-horizon, and that all the vanishing 
points ouglit to be placed thereon. This, 
however well it may answer in a panora- 
mic point of view, can never be so appro- 
priate as the horizontal line, in a picture 
which includes only the sixth part of a 
circle. 

What has been said relates entirely to 
mathematical perspective, and forms the 
basis of architectural desigpi, and governs 
(though rather occultly) every kind of 
landscape painting: wiui regard to the 
perspective of livinr objects, and of varied 
nature, that can only be acquired by at- 
tention to models, and to the real figtires. 

PsRSPscTivB, omoA Is the art of giving 
a due diminution or degradation to the 
stren^h of the lieht, shade, and colours 
of objects, according to their different 
distances, the Quantity of light which falls 
on them, and the medium through which 
they are seen. 

As the eye docs not judge of the dis- 
tance of objects entirely by their apparent 
size, but also by their strength of colours 
and distinction of parts, so it is not suf- 
ficient to give an object its due apparent 
bulk accoraing to the roles of stereogra- 
phy, unless at the same time it be ex* 
pressed with that proper fiuntness and 
deg^dation of colour which the distance 
requires. Thus if the figure of a man, at a 
distance, were painted of a proper mag- 
nitude for the place, but vrith too great a 
distinction of parts^ or too strong colours^ 
it would appear to stand forward, and 
seem proportionally less, so as to repre- 
sent a dwarf situated nearer the eye, and 
out of the plane on which the painter in- 
tended it should stand. 

By the original colour of an object ia 
meant, that colour which it exhibits to the 
eye when duly exposed to it hi a full open 
uniform light, at such a moderate distance 
as to be clearly and distinctly seen. This 
colour receives an alteration from many 

Z 
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causes, the principal of which are the fot- 
lou ing. 

1. From the objects beings removed to 
a cn^ater distance from the eye, whereby 
the rays of light which it reflecu are less 
vivid, and the colour becomes more di- 
luted and tinged, in some measure, by the 
faint bluish cast, or with the dimness or 
haziness of the body of air through which 
the rays pass 

2. From the greater or less degree of 
light with which the object is entig^hten- 
ed ; the same original colour having a 
different appearance in the shade from 
what it has in the light, although at an 
equal distance from the e>e, and so in 
proportion to the strength of the light or 
shade. 

3 From the colour of the light itself 
which falls upon it, whether it be from 
the reflection of coloured light from any 
adjacent object, or by its passage through 
a coloured medium, which will exhibit a 
colour compounded of the original colour 
of the object, and the other accidental co- 
lours which the light brings with it. 

4. From the position of the surface of 
the object, or or its several parts with re- 
spect to the eye ; such parts of it appear- 
ing more lively and distinct than those 
which are seen obliquely. 

5. From the closeness or openness of 
the place where the object is situated ; 
the light being much more variously di- 
rected and reflected within a room, than 
in the open air. 

6. Some original colours naturally re- 
flect light in a greater proportion than 
others, though equally exposed to the 
same degrees of it ; whereby their degra- 
dation at several distances will be differ- 
ent from that of other colours w^hich re- 
flect less light. 

From these several causes it happens 
that the colours of objects are seldom 
seen pure and unmixed, but generally ar- 
rive at the eye broken and softened by 
each other ; and, therefore, in painting^, 
where the natural appearances of objects 
are to be described, all hard or sharp co- 
louring should be carefully avotded. 

A painter, therefore, who would suc- 
ceed in aerial perspective, ought careful- 
ly to study the effects which distance, or 
the different degrees or colours of light, 
have on each particular orig>na] colour, to 
know \\o}k its appearance or strength is 
changed in the several circumstances 
above mentioned, and represent it ac 
cordiitgly ,- §o that, in a picture of various 
coloured objects, he may be able to give 
each original colour its own proper dimi- 



nution or degradation according to it^ 
place. 

Now, as all objects in a picture are pro- 
portioned to those placed in the front; so 
in aerial perapective the strength of lights 
and the brightness of the colours of ob- 
jects close to the picture, must serve as 
a standard ; with respect to which all the 
same colours, at different distances, must 
have a proportional degradation in like 
circumstances. 

In order, therefore, to give any coloyr 
its proper diminution in proportion to its 
distance, it ought to be known what the 
appearance of that colour Would be, were 
it close to the picture, regard being had 
to that degree of light which is chosen as 
the principal light of the picture. For if 
any colour should be made too bright for 
another, or for the general colours em- 
ployed in the rest of the picture, it will 
appear too glaring, seem to staK out of 
its place, and throw a flatness and damp 
upon the rest of the work ; or, as the 
painters express it, the brightness of that 
colour will kill the rest 

PaaspscnvB gku», in optics, differs 
from a telescope in this : instead of the 
convex eye-glass placed behind the im- 
age, to make the rays of each pencil gs 
parallel to the eye, there is placed a con- 
cave eye-glass as much before it ; which 
opens the converging rays, and makes 
them emeive fMirsTlel to the eye. The 
quantity of objects taken in at one view 
with this instrument does not depend 
upon the breadth of the eye-glass, as ia 
the astronomical telescope, but upon the 
breadth of the pupil of the eye. 

Keflecting perspective glasses, callei 
by some opera-glasses, or diagonal per- 
spectives, are so contrived, that a persoa 
can view any one in a public place, as the 
opera or play-houses, without it being 
possible to distinguish who it is he loon 
at. See QpsaA j^/om. 

Pkespectivb A/onc, is the glass, or other 
transparent surface, supposed to be placed 
between the eye and the object, perpen- 
dicular to the horison. It is sometimes 
called the section, table, or glass. 

PEKSPIRATION, in medicine, the eva- 
cuation of the juices of the body through 
the pores of the skin. Perspiration is 
distinguished into sensible and insensible. 
See Pbtsioloot. 

The skin of man and of animals is pierc- 
ed with an infinitude of pores, throurii 
which, by means of the transpiration, the 
parts of the aliments escape which do not 
contribute to nourishment. Independent- 
ly of the sensible perspiration, whtch is 
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called sweat, and which is accidental, 
there is, moreover, one that is insensible, 
acting more or less at every instant, and 
which none could conceive to be so abun- 
dant as it is, before the experiments of 
Sanctorius. This celebrated philosopher 
liad the resolution to pass a part of his 
h(e in a balance, wherein he weighed 
himself, in order to determine the loss 
occasioTied by the effects of the insensible 
perspiration. He has found that this kind 
of evacuation causes us to lose, in the 
space of twenty-four hours, about five- 
eighUis of the nutriment which we have 
taken. Dodard, in repeating afterwards 
the same experiments, has haid regard to 
the difference of age, and b convinced 
^at a person perspires much the most in 
his youth. But the philosophers who have 
directed their attention to this object 
have not sufficiently distinguished the ef- 
fect of the perspiration or transpiration 
which is penbrmed by the lungs, and of 
which the matter escapes by expiration, 
from the effect which is attributable to 
the cutaneous perspiration, or to that 
which obtains through the intermediation 
of the skin Seguin has undertaken, in 
conjunction with Lavoisier, to determine 
these two effects separately; and after 
having sought, in the usual manner, the 
total result of the transpiration, has sup- 
pressed that which is performed by the 
skin, by applying upon that organ atu)ver 
impermeable to the humour which it 
transmits outwardly : thus has been ob- 
tained the quantity of the pulmonary 
transpiration ; and the mean between the 
results of these experiments gives seven, 
elevenths for the ratio between this quan. 
tity and that of the cutaneous perspira- 
tion ; that is, the effect produced by the 
pulmonary transpiration is more than the 
third of the total effect. 

PERUKE. It appears that this term 
was originally applied to describe a fine 
natural head of long hair ; but whatever 
may have been the ancient use or mean- 
ing of the word, it has now almost become 
obsolete, though it was for more than a 
century in constant application to those 
artificial heads of hair, made probably at 
first to conceal natural or accidental 
baldness, but which afterwards became so 
ridiculously fashionable, as to be worn in 
preference to the most beautiful locks, 
absurdly shaved off the head to make 
room for them. 

Ancient authors might be quoted to 
prove, that the great and luxurious of 
that time had recourse to this mode of 
Goncenliog defects, and of decorating the 



head ; nay, it might perhaps be proved, 
that the peruke of the Emperor Commo- 
dus was more absurdly composed than 
any modem peruke has ever been ; and 
indeed it must be admitted, that a wig 
powdered with scrapings of gold, in ad- 
dition to oils and glutinous perfumes, 
must have made a more wonderful ap- 
pearance than our immediate ancestors 
ever witnessed. It was in the reign of 
Charles the First, that perukes were in- 
troduced throughout Europe, when the 
moralists atucked them without mercy, 
as they perceived that the folly of youth 
even extended 'o the cutting off nature's 
locks, to be replaced by the hair of the 
dead, and of horses, woven into a filthjr 
piece of canvass. Admonition and ricb- 
cule was, however, of little avail, and the 
clergy began to be affected by the gene- 
ral mania. Those on the continent, being 
almost universally Roman Catholics, were 
so completely subject to their superiors, 
that the peruke was soon routed from 
their body ; but as the dignified clergy of 
.Enj^landxonceive that their consequence 
is increased by the enormous bushes 
of hair upon their heads, and the judges 
have adopted their sentiments m this 
particular, it is probable many yeare will 
elapse, before the shape and absurdity of 
two particular species of perukes are 
forgotten. 

About the close of the seventeenth 
century the peruke was made to repre- 
sent the natural curl of the hair, but in 
such profusion, that ten heads would not 
have furnished an equal quantity, as it 
flowed down the back, and hung over the 
shoulders, half way down the arms. By 
1721, it had become fashionable to tie 
one half of it on the left side into a club. 
Between 1730 and 1740, the bag-wig 
came into fashion, and the peruke was 
docked considerably, and sometimes 
plaited behind mto a queue, though even 
till 1752 the long flowing locks maintain- 
ed their influence. After 1770 those 
wefe rarely seen : and since that time 
persons wearing perukes have generally 
had substantial reasons for so doing, from 
baldness and complaints in the head. At 
one time, indeed, when the stern virtues 
of Bnitus were much in vogue, the 
young men of Europe wore perukes of 
black or dark hair, dressed from his sta- 
tues. Many particulars on this subject 
have been preserved bv Mr. Malcolm, in 
bis *• Anecdotes of the Manners and Cus- 
toms of London," from which we learn, 
that a young country woman obtained 
60^ for her head of hair in the year 
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irOO.when human hair sold at 31 per 
ounce ; and in 1720» the grev locks of an 
aged woman sold for 50/. after her de- 
cease, as did wigs at4(i/. each, of peauliar 
excellence. 

A petition from the master peruke- 
makers of London and Westminster^ pre- 
sented to the King in 1763, points out 
the final decline of their use to have tak- 
en place at that time. In this they com- 
Etain of the public wearing their own 
air: and say, "That this mode, perni- 
cious enough in itself to their trade, is 
rendered excessively more so by swarms 
of French hair dressers sJ ready in those 
cities, and daily increasing.*' 

FERULA, in botany, a genus of the 
Dioecia Polyandria class and order. Ge- 
neric character : male, calyx* perianthum 
two-leaved, very small corolla ; petal 
one, semi-globular, concave, hanging 
down; stamens, filaments very many; 
pistil, germs four, barren, very small; 
female on a distinct tree ; calyx, perian- 
thum as in the male, deciduous ; corolla 
as in the male ; pistil, germs four, fertile i 
pericarpium capsule, obovate, subtrigo- 
nal; seeds solitary, small. The number of 
apecies not known. P. arborea is a native 
of New Granadat about Mariquita, where 
it was found by Mutis. 

PET ALOMA, in botanv, a gemis of the 
Becandria Mooogynia class and order. 
Essential character: calyx goblet-shap- 
edy five-toothed; petals five, inserted 
between the teeth of the calyx ; stamina 
on the margin of the calyx ; berry one- 
celled: seeds one or four. There are 
two species, viz, P. myrtilloides and F. 
mouriri. 

PETE81A, in botany, a genus of the 
Tetrandria Monogynia class and order. 
Natural order of Rubiaceae, Jussieu. Es- 
sential character : corolla one petalled, 
funnel form ; stigma bifid ; berry many- 
seeded. There are three species. 
PETIOLUS. See Pbduncuhts. 
PETIT (Peteb), a considerable mathe- 
matician and philosopher of France, was 
born at Montlucon, in the diocese of 
Bourges, in the year 1539, according to 
some, but in 1600 according to others. 
He first cultivated the mathematics and 
philosophy in the place of his nativity ; 
but in 1633 he repaired to Paris, to which 
place his reputation had procured him an 
invitation. Here he became highly cele- 
brated for his ingenious writings, and for 
bis connections with Pascal, Des Cartes, 
Mersenne, and the other great men of 
that time He was employed on several 
occasions by Cardinal RicheUeu ; he was 



conuniisaoned by this miaister to yntSti the 
seaports, with the title of the King's En- 
gineer ; and was also sent into Italy upon 
the Kinc^s business. He was at Tounia 
1640, where he married; and was after- 
wards made Intendant of the Fortificatioiis- 
Baillet, in his Life of Des Cartea, says that 
Petit had a great genius for mathematics; 
that he excelled particularly in astrono- 
my ; and had a singular pasaioo for experi- 
mental philosophy. He was intimately 
connected with Pascal, with whom he 
made, at Rouen, the same experiments 
concerning the vacuum, which T<«Ti- 
celli had before made in Italy ; and was 
assured of their truth by frequent repeti- 
tions. He died August the 30th, 1667, at 
Lagny, near Paris, whither he had retir- 
ed for some time before his decease. He 
pubHshed several works upon physical 
and astronomical subjects, also on chro- 
nology and theology. 

PETlTiA, in botany, so nMsed in me- 
mory of Francis Petit, a genus of the Te- 
trandria Monogynia class and order. Na- 
tural order of Vitices, Jussieu. Essential 
character; calyx fbur-tootbed, inferior; 
corolla four-parted; drupe with a two- 
celled nut. There is but one species, viz. 
P. Domingensis, a native of the island of 
St. Domingo. 

PETITION, no petition to the King, 
or either house or parUament, for any 
alteration in church or sUte, shall be 
signed by above twenty persons, unless 
the matter thereoi'be approved b^ three 
Justices of the Peace, or the mi^r put 
of the Grand Jury in the county ; and in 
London, by the Lord Mayor, Aldermen, 
and Common Council : nor shall any pe- 
tition be presented by more than ten per- 
sons at a time. 

PsTiTioa HI chaneerff, a request in writ- 
ing, directed to the Lord Chancellor, er 
Master of the Rolls, shewing some aiatter 
or cause whereupon the petitioner praya 
somewhat to be granted him. 

PETIVERIA, in botany, GmneaJ^ 
•wttdf a genus of the Hexandria Tettagy- 
nia class and order. Natural order of Uo- 
loracex. Atriplices, Jessieu. Essential 
character: calyx four-leaved; corolla 
none ; seed one, with reflex awns at top. 
There are two species, vix. P. alliacea, 
common Guinea-hen weed; and P. oc- 
tandra, dwarf Guinea-hen weed: both 
natives of the West-Indies. 

PETEREA, in botany, so named in ho- 
nour of Lord Petre, a genus of the 
Didynamia Angiospermia class and order. 
Natural order or Personatae. Viticea, 
Jussieu. Essential character : calyx fire- 
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parted, vefj large, colouTed; corolla 
wheel^aped; capmile two-celled, at 
the bottom of the calyx ; seeds solitary. 
There is but one species, «». P. volubi- 
Us, a oative of South America and the 
West Indies. 

PETRIFACTION. See Oetctoloot. 

PETHOCARYA, in botany, a genus 
of the Heptandria Monogyma class and 
order. Natural order of Pomaeec. Ro- 
aacex, Jussieu. Essential character : ca- 
lyx turbinate, five-cleft, with two bractes 
at the base; corolla five-petalled, less 
than the calyx ; filaments fourteen, se- 
Ten of which are barren ; drupe , in- 
closing a two-celled nut, with a stony 
shell. There are two species, t»2. P. 
montana, and P. ciimpestris, both found 
in the woods of Guiana, where they 
grow to the height of forty and eighty 
feet 

PETROLEUM, in chemistry. The 
•ttbstances which mineralogists have dis- 
tinguished by the names of asphaltum, 
maltha, petroleum, and naptha, are 
thought by Mr. Murray, and others, to 
be mere varieties of one species, and 
form a series which passes even into coal. 
Asphaltum forms the connection with 
pitch-coal : it ia found in veins, and in 
small masses, and also sometimes on the 
aorface of lakes. Maltha is softer, has a 
degree of tenacity, and a strong biiumi- 
nous smell. Petroleum n semi'liquid, 
semi-transparent, of a reddish-brown co- 
lour, and fetid odour. Naptha is of a lighter 
colour, more or less transparent, perfectly 
thin and liquid, hght, odoriferous, vola- 
tile, and inflammable. Naptha by inspis- 
aation becoming petroleum, and this pass- 
ing into asphaltum. See AspaALTVx, Bi- 

tVMKBt &C. 

In sereral parts of France petroleum is 
found floating on the water, and is known 
in commerce by the name of oil of Gabian. 
Welb are sometimes dug 100 feet deep, 
where the petroleum ia found mixed with 
the soil, in auch proportion, that ten 
pounds may be extracted from a hundred 
weight 

PETROMYZON, the Uui^trejf, in natu- 
ral history, a genus of fishes of the order 
Cartilaginet. C&eneric character: body 
shaped Uke an eel ; mouth beneath, with 
numerovs teeth, in circular rows ; seven 
spiraeles on each side the neck ; no pec- 
toral or ventral fins. Shaw notices nine 
species, and Gmelin only four. P. mari- 
nos, or the great lamprey, is usually of a 
brown olive colour, tinged with yellowish 
white. It is often three feet long ; is an 
inhabitant of the seas, as its name indeed 



implies; but in the beginning of spring 
ascends rivers, in which it resides for a 
few-months, then returning to the ocean. 
It is viviparous, and supposed to subsist 
almost entirely on worms and fi^s. Its 
heart is enclosed not in a soft but in a car- 
tilaginous pericardium, constituting thus 
a singular deviation from the general 
structure of animals. Its spine also pos- 
sesses the peculiarity of being rather a 
sof^ cartilage than bone. These fishes 
fasten themselves with the jagged edges 
of the mouth to large stones, with the 
most extraordinary firmness, and may be 
lifted by the tail to a considerable height, 
without being made to quit a stone ofthe 
weight of even ten or twelve pounds. 
Their principle of vitality is extremely vi- 
gorous and persevering, various parts of 
the body lonfip continuing to move for 
some hours uter it is divided ; and the 
head will adhere to a rock for hours after 
the greater part of the body ia cut away. 
In some lai^e rivers of Europe, these 
fishes are taken in vast numbers, and pre- 
served with spices and salt as an article 
of merchandise. In Enj^land, the Severn 
is the most celebrated nver for them, and 
they are much valued on their first arri- 
val from the sea. They are considered a 
high luxury for the table, and the life of 
one of the Kings of England will be recol- 
lected to have been terminated by his ex- 
cessive partiality to potted lampreys. 

P. fluvmtilis, or the lesser lamprey of 
Europe, is about twelve inches long, in- 
habits also the sea, btit is found more 
frequently in the rivers than the former. 
It abounds in the Thames and Severn, and 
is preferred by many to the larger species, 
aa being not so strong in taste. In some 
years hk\f a million of these fishes have 
been sold from the neighbourhood of 
Mortlake, for the Dutch cod and turbot 
fishery, at the rate of two pounds per 
thousand. In many parts of Germany 
they are fried and packed up in barren 
with spices and bay leaves, and are con- 
veyed to very distant regions, where they 
are in high estimation, and sell for consi- 
derable prices. These fishes will live ma- 
ny days out of the water. In Russia 
they are taken from beneath the ice, pack- 
ed in. snow, and exported to g^at dig. 
Unces, and will generally recover them- 
selves on being afterwards thrown into 
the water. The planer lamprejr is ten 
inches long, will live immersed m spirits 
of wine for fourteen minutes, moving dur- 
ing that time with incessant violence. 
The leech lamprey b a native of the ri- 
ver Seine, and will fix on the bellies of va- 
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rioos fiihet, partkuUriy the shad, suck- 
ing their blood. 

PETTY, (Sir WitiiAM,) a 8inruhu> in- 
stance of a uniirertal genius, was the elder 
son of Anthony Petty, a clothier at Rura- 
sey in Hampshire, England, where he was 
bom in the year 1623. While a boy, he 
took great delight in spending bis time 
among the artificers, whose trades he 
could work at when but 12 years of age. 
At the age of 15, he was master of the La- 
tin, Greek, and French languages, with 
arithmetic and those parts of practical 
geometry and astronomy useful in navi- 
gation. Soon after he went to the Uni- 
versity of Caen in Normandy ; and after 
some stay there he returned to England, 
where he was preferred in ihe king's 
natT. In 1643, he went into the Nether- 
lands and France for three years; and 
havin^^ vigorously prosecuted his studies, 
especially in physic, at the Universities of 
Utrecht, Leyden, Amsterdam, and Paris, 
he returned home. In 1647, be obtained 
a patent to teach the art of double writ- 
ing for seventeen years. In 1648, he pub- 
lished at London, " Advice to Mr. Samuel 
Hartlib, for the advancement of some par- 
ticular parts of learning." At this time 
he adhered to the prevailing party of the 
nation ; and went to Oxford, where he 
taught anatomy and chemistry, and was 
created a Doctor of Phvsic, and grew into 
such repute, that the philosophical meet- 
ings, which preceded and laid the foun- 
dation of the Royal Society, were first held 
at his house. In 1650, he was made Pro- 
fessor of anatomy there ; and soon after 
a member of the College of Physicians in 
London, as also Professor of Music at 
Gresham College, London. In 1652; be 
was appointed Physician to the army in 
Ireland ; as also to three Lord Lieutenants 
successively, Lambert, Fleetwood, and 
Henry Cromwell. In Ireland, he acquired 
a great fortune, but not without suspi- 
cions and charges of unfair practices in his 
offices. After the rebellion was over in 
Ireland, he was appointed one of the com- 
missioners for dividing the forfeited lands 
to the army who suppressed it When 
Henry Cromwell became Lieutenant of 
that kingdom, in 1655, he appointed Dr. 
Petty his secretary, and clerk of the 
council : he likewise procured him to be 
elected a burgess for West Loo in Corn- 
wall, in Richard Cromwell's parliament, 
which met in January, 1658. But, in 
March following. Sir Hieron Sankey, 
member for Woodstock in Oxfordshire, 
impeached him of high crimes and misde- 
meanors in the execution of his office. 



This gave the doctor a great deal of trou. 
ble, as he was summoned befoce the House 
of Commons ; and notwithstanding the 
strenuous endeavours of his fHends, in 
their recommendations of him toSecretaiy 
Thurloe, and the defence he made before 
the House, his enemies procured his d»- 
mission from his public emplo3rments in 
1659. He then i«tired to Ireland till the 
restoration of King Charles the Second; 
soon after which he came into England, 
where be was very graciously received by 
the king, resigned his professorship al 
Gresham College, and was appointed one 
of the commissioners of the Court of 
Claims. Likewise, April the 11th, 1661, 
he received thehonourofknighthood^nd 
the grant of a new patent, conatitutii^ 
him surveyor-general of Ireland, and was 
chosen a member of pariiament there. 

Upon the incorporating of the Royal 
Society, he was one of the first members, 
and ofits first council. And though he 
had left oflT the practice of ph3rsic,his name 
was continued as an honorary member of 
the College of Physicians in 1663. About 
thistime he invented bisdouble-bottoroed 
ship, to sail against wind and tide, and 
afterwards presented a model of this ship 
to the Royal Society ; to whom also, in 
1665, he communicated '* A Discourse 
about the Building of Ships,** containing 
some curious secrets in that art. But, 
upon trial, finding his ship failed in some 
respects, he at length gave up that pro- 
ject. 

In 1666, Sir William drew up a treatise, 
called ** Verbum Sapienti,** containing an 
account of the weaJth and expenses of 
EnrUnd, and the method of raising taxes 
in the most equal manner. He was weU 
acquainted with the i^eneral principles of 
political arithmetic, and studiously pro- 
moted many projects highly useful to his 
country. It must, however, be admitted, 
that he was equally attentive to his own 
interests. Thus, at sixty, he writes that 
his thoughts were fixed upon improving 
his lands in Ireland, and to promote the 
trade of iron, lead, marble, fish. Sic. of 
which his estate is capable. As for stu- 
dies and experiments, ** I think now,** 
says he, '* to confine the same to the ana- 
tomy of the people, and political arithme- 
tic i as also the improvement of ships, 
land carriages, guns, and pumps, as of 
most use to mankind." He died in De- 
cember, 1687, leaving behind him wealth 
to the amount of about 15,000i. per ann. 
His works were very numerous, some of 
which are well known, and frequently re- 
ferred to by authors in the present 6$y. 
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PETTY ba^, an o^cc in Chancery, the 
three clerks of which record the return of 
all inquisitions out of every county, and 
make all patents of comptrollers, gaugers, 
customers, &c. 

PETUNSE, in the arts, one of the prin- 
cipal substances made use of in the manu- 
facture of porcelain : the other is kaolin. 
Petunse consists of 

Silex 74 

Alumina ..... 14.5 
Lime 5.5 

94.0 

Kaolin consists of 

Silex 74 

Alumina- ..... 16.5 

Lime 2 

Water 7 

99.5 



Therefore the two together consist of 
silez and alumina, with less than 5 per 
cent of lime. See PomcsiAiv. 

PEUCEDANUM, in botany, wlpfmr- 
verf, a genus of the Pentandria Digynia 
class and order. Natural order of Umbel- 
Imtse, or Umbelliferae. Essential charac- 
ter: fhiit ovate, striated on both sides, 
Ifirt with a membrane ; involucres very 
short There are eleven species, of which 
P. officinale, common sulphur-wort, has a 
perennial root, dividing into many strong 
fibres, running deep into the pound; 
leaves from the root branching mto five 
parts, and these again into three, each of 
these divisions sustaining three narrow 
leaflets, which, when bruised, emit a 
strong scent like sulphur; foot-stalks 
shannelled ; stems nearly two feet in 
beiglit, channelled, and dividing into two 
or three branches, each terminated by a 
large, regular umbel of yellow flowers, 
composed of several small umbels. It is 
s native of the southern parts of Europe, 
in moist meadows. 

PEWTER, a factitious metal, used in 
making domestic utensils, as plates, dishes. 
See. The basis of this metal is tin, which 
is converted into pewter, by mixing at the 
rate of an hundred weight of tin with fif- 
teen pounds of lead, aiid six pounds of 
brass. Besides this composition, which 
makes the common pewter, there are 
other kinds compounded of tin, regulus 
of antimony, bismuth, and copper, in seve- 
ral proportions. 



PEZIZA, in botany, a genus of the 
Cryptog^mia Fungi class and order. Ge- 
neric character ; fungus bell-shaped, ses- 
sile, concealing lens-shaped seed-bearing 
bodies : plant concave ; seeds on the up- 
per surface only; discharged by jerlu. 
Of this genus of fungus, Linnaeus has ele- 
ven species, and Dr. Withering no less 
than forty British species in his arrange- . 
ment. 

PHACA, in botany, battardvetchf a ge- 
nus of the DiadelphiaDecandria class and 
order. Natural order of Papilionacec, or 
Leguminosx. Essential character : le- 
gume half, two-celled. There are eleven 
species. 

PH.CTHUSA, in boUny, a genus of the 
8y ngenesiaPolygamia Superfluaclass and 
order. Essential character: calyx sub- 
cylindric, many-leaved, with unequal, re- 
curved scales ; florets hermaphrodite, se- 
veral in the disk ; females one or two in 
the ray ; receptacle chaffy ; seeds hispid, 
without any proper down. There is but 
one species, viz* P. Americana, a native 
of Virginia. 

PHJETON, the Tnfdc Bird, in natural 
history, a genus of btitls of the order An- 
seres. Generic character ; bill sharp-edg- 
ed and pointed ; compressed, and slight- 
ly sloping down; nostrils pervious and 
oblong ; four toes, all webbed together ; 
tail wedge-formed, the two middle fea- 
thers extending far beyond others. There 
are three species : P. aethereus, the com- 
mon tropic bird, is of the size of a wid- 
geon, and the two middle feathers of the 
tail measure a foot and a half at least. 
These birds are always found within, or 
at least very near, the tropics. They fre- 
quently soar to a prodigious height, but 
generally are near the surface ofthe wa- 
ter, watching the movements ofthe flying 
fish, whose escape from the pursuit ofthe 
shark, porpoise, and other enemies be- 
neath, IS attended with destruction from 
the firigate, or man of war bird, the peli- 
can, and tropic bird above. They occa- 
sionally repose upon the backs of the 
drowsy tortoises, as the latter float upon 
the water, and in these circumstances are 
taken with the greatest ease. They build 
in the woods, and will perch on trees. 
They shed their long feathers every year, 
and the natives of the Sandwich islands, 
where the tropic birds abound, pick them 
up in great abundance in various parts, 
and consider them as an elegant material 
in their curious and elaborate dresses, 
particulariy in their mourning suits. 
These birds are not admired for food. 

PHALANGIUM, in natural historv, a 
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l^nus of insects of the order Aptera. 
Mouth with horny insndiblea, the second 
joint with a sharp, moveable, cheliteroos 
tooth ; feelers filiform ; no antennae ; two 
eves on the crown, and two at the sides i 
eight legs; abdomen generally rounded. 
Of all the insects in this order, few are 
more repolsite than those of the Phalan- 
gium genus, of which there are about 
twenty species. Some of them are armed 
with weapons resembling those of the 
spider genus, but operating with greater 
malignity. They differ in size, some be- 
ing very minute, while others are equal 
in magnitude to the larger kind of spiders. 
This genus is divided into two sections. 

A. Mouth with a conic, tubular sucker. 

B. Mouth without a sucker. The former 
is subdivided into sub-sections, viz, a. 
Four feelers, the upper ones chelate, b. 
Two feelers. In the latter, there are two 
aub-sections, viz. a. Feelers projecting, 
incurved. 6. Feelers thick, spinous, and 
furnished with a claw at the tip. P. reni- 
forme, feelers serrate ; fore legs very long 
and filiform ; thorax kindney-stiaped : this 
is one of the largest of the genus : it is a 
native of the hotter regions of the globe, 
being found in Africa and South America. 
This insect is of a deep chesnut brown 
colour, with a yellowish cast on the abdo- 
men. All the insects of this genus, in their 
various stages of transformation, prey on 
the smaller insects and worms ; the lar- 
va and pupa are active, eight-footed, and 
resemble the perfect insect. To this genus 
belong the well-known insects, called 
daddy long legs, shepherd or harvest spi- 
ders, which, notwithstanding their com- 
mon name, differ very considerably from 
spiders properly so named. The most 
common insect of this kind, in England, 
is the P. opilio of Linnxus, which, during 
the autumn, may be observed in gardens, 
about walls, &c. : it is remarkable for iU 
plump but flattish orbicular body, and iu 
Jong and slender legs, which are general- 
ly so carried, that the body appears sus- 
pended or elevated to a considerable 
oeight above the surface on which the 
animal rests. P. cancroides: abdomen 
obovate, depressed, ferruginous ; chelae, 
or claws, oblong, hairy. This species 
differs considerably in size. It inhabits 
Europe, and is said to be the little insect 
which gets into their legs, and under the 
skin, causing a painful itching^ 

PUALARIS, in botany, canary jrott, a 
genus of the Triandria Digynia class and 
order. Natural order of Gramina, Gra- 
mineae, or Grasses. Essential character : 
calyx two-valved, keeled, the valves equal 



in length, inclosing the coroIUt There 
are twelve species, of which P. canartensisy 
cultivated canary grass, has an annual 
root ; the cuhn is from a foot to eighteem 
inches in height, upright, round, striated* 
swelling a linleat the joints, at the lower 
ones frequently branching; leaves half 
an inch in breadth, of a lively green co- 
lour, the lower part of the leaf swells out 
like a spathe, completely involving and 
protecting the head of flowers whilst 
jroung: this grass is a native of the Canary 
islanM ; it is also found in a wild state in 
many parts of Britain. The cultivation 
of it is chiefly confined to the isle of Tha- 
net, where it is esteemed a profitable crop. 
PHALEN A, in natural history, the sm^ 
a genus of insects of the order Lepidop- 
tera. Generic character: antennae gii- 
dually tapering from the base to the tip ; 
wings, when at rest, generally deflected : 
flight nocturnal. Tbcy fly abroad only 
in the evening and during the night, and 
feed on the nectar of flowers : the larva is 
active and quick in motion, roostlj 
smooth, more or less cylindrical, and 
preys on the leaves of various plants ; 
pupa quiescent, more or less cyfindrical ; 
pointed at the tip, or at both ends, and is 
generally incioaed in a follicle. This gpe> 
mis contains a vast number of apectct» 
and is cfivided into assortments, according' 
to the differenu habiu of the aninials : 
these are, 

1. Attaci, or those in which the winn^ 
when at rest, are spread out horizontal^. 

2. Bombyces, in which the wings mre 
incumb^it, and the antennae pectinated. 

3. Noctuae, with incumbent wings, seta- 
ceoys antennae. 

4 Geometrae, with wings horiiontallj 
spread out, nearly as the attaci. 

5. Tortrices, with very obtuse wii^s» 
curved on the exterior margin. 

6. Pyralides, with wmgs converging' 
into a deltoid, and slightly furcated fi- 
gure. 

7 Tineae, with wings convoluted inls 
a cylinder. 

8. Akicitae, with wings divided inta 
distinct plumes. 

Of all the European species of the fitst 
division, the finest, by much, is P. junoaisi^ 
a native of many parta of Germany* Italy» 
France, &c. but not yet observed in Eng- 
land. It measures about aix inches m 
extent of wings, and is varied by a most 
beautiful aasortment of the steady coloursu 
The caterpillar which feeds on the apple, 
pear, kc. is hardly less beautiftti than the 
insect itself, and, when ready for its 
cbanf^, it envelopes itself in an oval web 
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with a pointed extremitjr, cn^ tniMlbniit 
itself into a krge short chijf^s, out of 
vhich emezi^et the moth. See Pkte lY. 
Entoniohig^, fig. 1. 

P. peroma, minor Peacock moth, is a 
native of England, and is commonly called 
the emperor moth. 

Of the bombyces we must notice the P. 
caja, or great tiger-moth, which is one of 
the laigest English moths, and isof afine 
cream colour, with chocolate-brown bars 
and spots; the lower wings red, with 
black spots ; the thorax chocolate-brown, 
with a red colbr round the neck, and the 
body red, with black bars. 1 he caterpil. 
lar is c»f a deep brown, with white specks, 
very hairy, and feeds on various pUnts. 

P. vinula, of England, is remarkable 
for elegance of appearance without gaiety 
of cokNur, being a middle-sized white 
moth, variegated with numerous small 
black streaks and specks : the thorax 
and abdomen are extremely downy, and 
the body is marked by transverse bhu:k 
bars. The.caterpillar of this moth is far 
more brilliant in its appearance than the 
complete animal; it is of considerable 
nze,measuringabove two inohesin length, 
and is of a most beautiful green colour, 
with the back of a doll purple, freckled 
with veiy numerous deeper streaks in a 
longitudmaldh^ction: this purple of the 
back is separated from the green on the 
sides by a pair of milk-white stripes, 
which cornmencins from the head, run up- 
wards to the top of the back ; that part be- 
ing elevated considerably tifore the rest 
into a pointed process ; and from thence 
are continued along the sides to the tail : 
the face is flat and subtriangular, yellow- 
ish, surrounded first b;^ a black, and tben 
by a red border ; and b distinguished by 
two deep black eyes or roots on each side 
the upper part : from the tail, which is 
extended into two long, roughened, sharp- 
pointed, tubular processes, proceed, on 
the least irritation, two long, red, flexible 
tentacula, the animal seeming to exert 
them as if for the purpose of terrifying 
iu disturbers ; lifting up the tore-part of 
the body at the same time, in a menacing 
attitude, and presenting a highly gro- 
tesque appearance ; it also possesses the 
power of suddenly ejecting from its 
mouth, to a considerable distance, an acri- 
monious reddish fluid, which it uses as a 
further defence, and which produces con- 
siderable irritation, if it happens to be 
thrown into the eyes of the spectator. 
This caterpillar is principally seen on 
willows and poplars, and when the time 
of its change arrives, descends to the 
lower part of the tree.and envelopes itself 
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in a ghitinous case, prepared by mois- 
tening with iu saliva tbe woody fibres of 
the tree, and covering itself with them, 
attaching the edffcs very closely to the 
bark : this case bavinr very niuch the 
cokMir of the bark iUetf, is not very con- 
spicuous, so that the insect generally re- 
mains secure under iu covering through- 
out the whole winter, it being too close 
to be penetrated by the frost, and too 
strong to be successfully attacked by 
birds, &c it requires even a very sharp 
knife, assisted by a strong hand, to force 
it open. The chrysalis ia thick, short, and 
black, and in the month of May or June, 
according to the warmth or coolness of 
the season, gives birth to the moth, which, 
immediately on emerging from the upper 
part of the chrvsalis, discharges a quanti- 
tv of fluid suflacient to soften eflectuaUy 
the walls of iu prison, and effect a reaci^ 
escape. This moth, from iu unusually 
downy appearance, has obtained the po^ 
pular title of the puss moth. 

But of all the moths of the tribe Bom- 
byx, the P. mori, or nik-wotm moth, b 
by far the most important. This is a 
whitish moth, with a broad pale brown 
bar across each of the upper-wings. The 
caterpiflai* or larva, emphatically known 
by the title of silk-worm, is, when full 
grown, nearly three inches long, and of a 
yellowish grey eolour : on the upper part 
of the last joint of the body is a horn-like 
nroceM, as in many of the sphinges. It 
teedf, as every one knows, on the leave^ 
of the white mulberry, in delect of which 
mav be substitu^d the black mulberry, 
and even, in some instances, the lettuce, 
and a f^w other plants. The silk-worm 
remains in iu larva sUte about six weeks, 
changing iU skin four times during that 
period, and, like other eaterpilbuiB, ab- 
staining from food for some time before 
each change. When full grown, the ani- 
mal entirely ceases to fttdf and begins toi 
form itself a loose envelopement of silken* 
fibres, in some convenient spot which it 
has chosen for that purpose^and afterwards 
proceeds to enwrap itself in a much doser 
oovering, forming an oval yellow silken 
case or ball about the size of a pigeon's 
cggy in which it changes to a chrysalis, 
anS after lying thus inclosed for the space 
of about fifteen days, gives birth to the 
moth. This, however, is always carefUlly 
prevented, when the animals are reared 
for the purpose of commerce, the moth 
greatly injuring the silk of the ball by 
discharging a quantity of coloured fluid 
before it leaves the cell ; the silk balls 
are therefore exposed to such a degree of 
heat as to kill the inclosed chrysahdes, a 

Aa 
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few only bting saved for the breed of the 
following year. The moth, when hatch, 
ed, is a very short-lived animal, breeding 
•oon after its exclusion, and when the fe- 
mides have laid their eggs, they, as well 
as the males, survive but a very short time. 

As an example of the Geometrae, we 
may adduce a very elegant moth, often 
seen towards the middle of summer, in 
Europe, on the elder, and called P. sam- 
bucana; it is moderately large, of a pale 
sulphur colour, with angular wings, mark- 
ed by a narrow transverse brown line or 
streak. It proceeds from a green cater- 
pillar, which Uke those of the rest of this 
section, walks m a peculiar manner, viz, 
by raising up the body, at each progres- 
sive movement, into the form of an arch or 
loop, the extremities nearly approaching 
each other. It changes in May and June 
into a black chrysalis, out of which, in 
June or July, proceeds the moth. 

The division called Tinex comprehends 
those moths which are, in general, of a 
smftll size, though often of very elegant 
colours. Of this tribe is the P. padella: 
it is of a pearly white colour, with very 
numerous black spots : its caterpillar is 
gregarious, appearing in great quantities 
on various sorts of tniit trees in Europe 
during the decline of summer, and con- 
mitting great ravages on the leaves: 
these caterpillars inhabit a common web, 
ftDd usually move in large groups toge- 
ther ; their colour is a pale greyish yel- 
Jow, with numerous black spots; each 
caterpillar, at the time of its change to 
chrvvalis, envelopes itself in a distinct 
oval web with pointed extremities, and 
many of these are stationed close to each 
other, hangin|; in a perpendicular direc- 
tion from the internal roof of the general 
inclosing web : the chrysalis is bUckisb, 
and the moth appears in the month of Sep- 
tember. To tliis division also belong the 
moths, emphatically so called, or cloth 
moths. Of these the principal is the P. 
vestianella, which in its caterpillar state 
is very destructive to woollen cloths, the 
substance of which it devours, forming 
for itself a tubular case with open extre- 
mities, and generally approaching to the 
colour of the cloth on wnicb it is nourish, 
ed. This mischievous species changes 
into a chrysalis in April, and the moth, 
which ia universally known, appears 
chiefly in l^y and June. 

In the Ust division, called Alucitie, is 
one of the most elegant of the insect tribe, 
though not distinguished either by large 
size or lively colours. It is a small moth, 
of a snowy whiteness and, at first view. 



catches the attention of the observer by 
the very remarkable aspect of its wings, 
which are divided into the most beautiful 
distinct plumes, two in each upper, and 
three in each under wing, and formed on 
a plan resembling that of the long wing 
feathers of birds, viz, with a strong mid- 
dle rib or shaft, and innumerable lateral 
fibres. This moth, which is the P. pen- 
tadactyle of Linnaeua, an European spe- 
cies, appears chiefly in the month of Au- 
gust. Its caterpillar, which is yellowish 
green, speckled with black, feeding on 
nettles, and changing into a blackish chry* 
salis enveloped m a white web. 

PHARMACY. This is a very impor- 
tant branch of therapeutic science, which, 
in ..the article on BIatbria Mbdica, we 
have observed, embraces the three divir 
siona of medicinal materials, the prepara- 
tion of those materials^ and the diseases in 
which they are employed. Pharmacy in. 
eludes the second of these divisions ; and 
is, hence, the doctrine of preservinp^ ar- 
ranging, compounding, and intermixing 
the diiterent articles of, the Materia Me- 
dica, so that as simple substances we may 
obtain their virtues in the most active or 
most convenient form, an^, in a state of 
combination, redouble or Vary their pow- 
ers, according to the intention we have in 
view. In prosecuting this object, a mul- 
tiplicity of operations are necesaaiy, some 
of them mechanical, some chemical, 
which constitute the means by which the 
result is to be attained ; and under this 
natural division, the means and the end, 
pharmaceutical operations, and pharma- 
ceutical preparations, we shall consider 
the subject before us. 

PART I. 



PHABXACZIJTICJLL OPEBATIONa. 

Under this head we shall comprise the 
mode of collecting and preserving medi- 
cinal simplest the mechanical instru- 
ments employed, and the changes they 
introduce ; chemical instruments and ap- 
paratus, their use, appUcation and power. 

Collection and PreservoHon ofSmtpko. 

Each of the kingdoms of nature fur- 
nishes articles employed in medicine in 
their natural state, or when prepared by 
pharmacy; and in collecting tliese, our 
first attention should be to make choice of 
sound and perfect subsUnces ; to throw 
off whatever is injured or decayed, and 
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to leparate them from all tdTentitious 
matters. Ai a geneftU rule, they must be 
defended from the effects of moisture, 
great heat, cold, and freely exposed to the 
air. Tet when their activity and virtue 
depend on volatile principles, instead of 
being freelv exposed to the air, they must 
be confined, aa much as possible, from its 
contact 

The vegetable kingdom affords us the 
most numerous articles : these should ra- 
ther be obtained from countries in which 
thepr grow naturally, than countries in 
which they merely ^w by transplanta- 
tion ; and those which grow wild, in dry 
soils, and exposed situations, fully open 
to the air and the sun, are for the nnost 
part to be preferred to plants that are cul- 
tivated, or that grow in moist, low, sha- 
dy, and confined situations. Annual roots 
should be collected before they shoot 
forth their stalks or flowers; biennial 
roots in the harvest of their first year, or 
the spring-time of their second ; peren- 
nial roots either in the spring-time, before 
the sap has begun to mount, or in bar- 
Test, after it has returned. ' Worm-eaten 
or decayed roots, except in a few cases 
of resinous plants, are to be rejected; 
the rest are to be cleaned immediately 
with a brush and cold water ; immersing 
them in the water as short a time as pos- 
sible, and cutting off the radicles ana fi- 
bres when not essential. Roots which 
consist chiefly of fibres, and have but a 
small asp, may be dried at once; if juicy 
and not aromatic, in a heat somewhat be- 
low 100® of Fahrenheit ; but if aromatic, 
by simply exposing them to a current of 
cold dry air, and frequently turning them 
in it. If veiy thick and strong, they 
must be split and cut into slices, and 
strung upon threads; if covered with a 
tough bark, they may be peeled and dried 
while fresh. Such as lose their virtues by 
drying are to be kept buried in dry sand. 
It is difficult to lay down general rules 
for collecting stalks and leaves, some of 
which acquire, while others lose their ac- 
tivity by age. Aromatics should be col- 
lected after the flower-buds are formed ; 
non-aromatics, if annuals, when in flower, 
or about to flower ; biennials before they 
shoot ; and perennials before they flower, 
especially tbe woody-fibred. They shoukl 
be gathered in dry weather, after the 
morning dew is oflT, or before it falls in 
the evening. Generally speaking, they 
should be tied in bundles, and hung up in 
a shady, warm, and airy place, or spread 
upon the floor, and frequently turned. 



Ifveiyjuioy, they are to be laid upon a 
sieve, and dried by a gentle degree of 
artificial warmth. SprouU are to be col- 
lected before the buds opea ; and stalks 
to be gathered in autumn. Barks are to 
be collected when the most active parts 
of the vegetable are concentrated in 
them. Spring is preferred for resinous 
barks, and autumn for the others which 
are rather gummy than resinous. Young 
trees afford tbe best bark for medical piv- 
poses. 

The same rules apply to the collection 
w^ woods; but they must not be taken 
from very young trees. Among the re- 
ainous woods, the heaviest, which sink in 
water, are selected. The alburnum is to 
be rejected. 

Flowers are collected in clear dry wea- 
ther, before noon, but after tbe dew is 
off; either when they are just about ia 
open, or immediately after they have 
opened. Of some the petals only are 
preserved, and the colourless claws are 
even cut away ; of others, whose calyx is 
odorous, the whole flower is ke pt. Flow- 
ers which are too small to be pulled 
singly are dried with part of the stalk : 
these are called heads or tops. 

Flowers are to bfe dried nearly as leaves, 
but more quickly, and with more atten- 
tion. As th«v must not be exposed to 
the sun, it is best done by a slight degree 
of artificial warmth. When they lose 
their colour and smell, they are unfit for 
use. 

Seeds and fruits, unless when other- 
wise directed, are to be gathered when 
ripe, but before they fall spontaneously. 
Some pulpy fruits are freed from their 
core and seeds, strung upon thread, and 
dried artificially. They are in general 
best preserved in their natural coverings, 
although some, as the colocynth, are 
peeled, and others, as the tamarind, pre- 
served fresh. Many of these are apt to 
spoil, or become rancid; and as they are 
tnen no longer fit for medical use, no 
very large quantity of them should be 
collected at a time. 

The proper drying of vegetable sub- 
stances is of the greatest importance. It 
is often directed to be done in the shadr, 
and slowly, that the .volatile and active 
particles may not be dissipated by too 
great heat ; but this is an error, for thty 
always lose infinitely more by slow tlfan 
by quick drying. When, on account of 
the colour, they cannot be exposed to the 
sun, and the warmth of the atmosphere 
is insuflBcient, they should be dried by an 
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nrlificia] warmth, lest than 100^ Fahren- 
heit, and well exposed to a current of 
wr. When perfectly dry and friable, they 
have little smell; but after being kept 
some time, they attract moisture from the 
air, and regain their proper odour. 

The boxes and drawers in which rege- 
table matters are kept should not impart 
to them any smell or taste ; and more cer- 
tainly to avoid this, they should be lined 
with paper. Such as are volatile, of a 
delicate texture, or subject to suffer from 
insects, must be kept in well covered 
glasses. Fruits and oily seeds, which are 
apt to become rancid, must be kept in a 
coot and dry, but by no means in a warm 
or moist place. 

Oily seeds, odorous plants, and those 
containing volatile principles, must be 
collectedfresh every year. Others, whose 
properties are more permanent, and not 
subject to decay, will keep for several 
years. Vegetables collected in a moist and 
rainy season are in general more watery 
and apt to spoil. In a dry season, on the 
contrary* they contain more oily and re- 
sinous particles, and preserve much bet- 
ter. 

Mechanical Operationt, 

These consist of the mode of deter- 
mining the weight or measure of bodies; 
their division into minute particles; their 
separation of part from part, or of the 
useful from the useless; the modes of 
intermixing them. 

Weight* and Mea9itre9» The quantities 
of substances employed as medicines are 
determined with the greatest accuracy 
by weighing. The scales should balance 
with the utmost precision, and turn with 
the utmost facility. Balances should be 
defended as miu;h as possible from acid 
and other corrosive vapours, and not be 
unnecessarily suspended, as their delicacy 
of decision is hereby much impaired ; and 
to guard against tlie last evil in another 
way, they should never be over-loaded. 

The want of an uniformity of weights 
and measures, which is felt in every coun- 
try, and in every branch of trade and 
commerce, is of peculiar inconvenience 
in pharmacy. All our college pharmaco- 
poeias command the use of troy weight ; 
yet the wholesale druggists in every in- 
stance, excepting 'wiicre a very small 
portion of an article is bought by grains, 
scruples, or drachms, sell by avoirdupois 
Weight ; and there is reason to fear that, 
both amongst apothecaries and druggists, 
most of the pharmaceutic compositions 



are prepared b^ thia last division ; in con^ 
sequence of wluch it is impossible for the 
physician to know the exact atrength of 
the dose he prescribes ; and if he do, he 
cannot often obtain it is the proper pro- 
portions of its respective mgredienta. 
The difficulty is still increased by a pro- 
miscuous use of weights and measures, in 
determining the quantities of fluids ; on 
which aceount, though the London Col- 
lege still authorises both for distinct por- 
Soses, the Colleges of Edinburgh and 
lubli n have rejected measuresahc^ther. 

For measuring 6uid^ the graduated 
glass measures are always to be preferred: 
tney should be of different sizes, accord- 
ing to the quantities they are intended to 
measure. Elastic fluids are also measured 
in i^lass tubes, graduated by inches and 
their decimals. 

Specific g^iivity is the weight of a de- 
terminate bulk of any body. For a stand- 
ard of comparison distilled water has been 
assumed as unity.- The specific gravity 
of solids is ascertained by comparing the 
weight of the body in the air with its 
wei{^htwhen suspended in water. The 
quotient obtained by dividing its weight 
in air, by the difference between its 
weight in air and its weight in water, is 
its specific gpravity. The specific gravity 
of fluids may be ascertained by compar- 
ing the loss of weight of a solid body, 
such as a piece of crystal when immersed 
in distilled water, with its loss when im- 
mersed in the fluid we wish to examine; 
by dividing its loss of weight in the fluid 
by its loss of weight in the water, the 
quotient is the specific gravity of the 
fluid ; or a small phial, containing a known 
weight of distilled water, may be filled 
with the fluid to be examined and weigh- 
ed, and by dividing the weight of the 
fluid by the weight of the water, the spe- 
cific gravity is ascertained. 

Although these are the only g^eneral 
principles by which specific gravities are 
ascertained, yet as the result is alwa)*s 
influenced by the state of the thermo- 
meter and barometer at the time of tlie 
experiments, and as the manipulation is 
a work of gfrC^at nicety, various ingenious 
instruments have been contrived to ren- 
der the process and calculation easy. Of 
all these, the gravimeter of Horveau 
seems to deserve the preference. 

It would be of material consequence to 
science and the arts, if specific gravities 
were always indicated by the numerical 
term expressing their relation to the 
specific gravity of distiUed water. Thb,. 
however; is unfortunately not the case- 
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The excise officers in this country coUeot 
the duties paid by spirituous liquors* by 
estimating the proportion which they 
contain of a standard spirit, about 0.933 
in specific gravity, which they caU by- 
dromcter proof, and they express the re- 
lation which spirits of different strength 
have to the standard spirit, by saying that 
they are above or under hydronneter 
proof. Thus one in six, or one in seven, 
Delow hydrovieter proof, means that it is 
equal in strength to a mixture of six parts 
of proof spirit with one of water. 

The only other mode of expressing 
specific gravities which it is necessary to 
notice, is that of Baume's areometer, as it 
is often used in the writings of the Fiench 
chemists, and is little understood in this 
county. For substances heavier than 
water he assumes the specific gravity of 
distilled water as zero, and graduates the 
stem of his instrument downwards, each 
degree being supposed by him to ex- 
press the number of parts of muriate of 
soda contained in a given solution, which 
however is not at all the case. For sub- 
stances lighter than water the tube is 
craduated upwards, and this zero is af- 
forded by a solution of 10 of salt in 90 wa- 
ter. 

Meehameal DMnoiu By tliis process 
substances are reduced to a form better 
adapted for medical purposes ; and by the 
increase of their surface their action is 
promoted both as medical and chemical 
agents. It is performed by cutting, bruis- 
ing, grinding, grating, rasping, filing, 
pulverization, trituration, and granula- 
tion, by means of machinery or of proper 
instruments. 

Pulverization b the first of these ope- 
xations that is commonly emplojred in the 
s4>otbeeary's shop. It is peru>rmed by 
means of pestles and mortars. The^bot- 
tom of the mortars should be concave ; 
and their sides should neither be so in- 
clined, as not to allow the stibstances ope- 
i«ted on to fall to the bottom between 
each stroke of the pestle, nor so perpen- 
dicular as to collect it too much toge- 
tiier, and to retard the operation. The 
mateiialsof which the pestles and mor- 
tars are formed sboula resist both the 
mechanical and chemical action of the 
substances for which they are used. 
Wood, iron, marble, siliceous stones, 
porcelun, and glass, are all employed : 
but copper, and metals containing cop- 
per, are to be avoided. They shotSd be 
provided with covers, to prevent the finest 
and lightest parts from escaping, aod to 



defend the operator from the efiects d( 
disagreeable or noxious substances. But 
these ends are more completely attained 
by tying a piece of pliable leather round 
the pestle and round the mouth of the 
mortar. It must be closely applied, and 
at the same time so large, as to permit 
the Iree motion of the pestle. In some 
instances it will be even necessary for the 
o|3ferator to cover his mouth and nostrils 
with a wet cloth, and to stand with his 
back to a current of air, that the very 
acrid particles which arise may be carried 
from him. The addition of a little water, 
or spirit of wine, or of a few almonds, to 
very light and dry substances, will pie- 
vent their flying off. But ahnonds are 
3>t to induce rancidity, and powders are 
ways injured by the drying which is ne- 
cessary when they have been moistened. 
Water must never be added to substan- 
ces which absorb it, or are rendered co- 
hesive by it. 

All vegetable substances must be pre- 
viously dried. Resins and gummy resins, 
which become soft in summer, must be 
powdered in very cold weather, and must 
oe beaten gently, or they will be convert- 
ed into a paste instead of being powder- 
ed. Wood, roots, barks, horn, bone, ivory, 
&c. roust be previously cut, spli^ chip- 
ped, or rasped. Fibrous woods and roots 
should be finely shaved after their bark 
is removed, for otherwise their powders 
will be full of hair-like filaments, which 
can scarcely be separated. Some sub- 
stances will even require to be moistened 
with mucilage of tragacanth, or of starch, 
and then dried, before they can be pow- 
dered. Camphor ma^ be conveniently 
powdered by the addition of a little spirit 
of wine, or almond oil. The. emulsive 
seeds cannot be reduced to powder un- 
less some dry powder be added to them. 
To aromatic oily sub^ances, sugar is the 
best addition. All impurities and inert 
parts having been previously separated, 
the operation must be continued and re- 
peated upon vegetable substances till no 
residuum is ]eft. TJie powders obtained 
at different times must then be intimate- 
ly mixed together, so as to bring the 
whole to a state of perfect uniformity. 

Very hard stony substances must be re- 
peateoly heated to a red heat, and then 
auddenly quenched in cold water, until 
they become sufficiently friable. Some 
metals may be powdered hot in a heated 
iron mortar, or may be rendered brittle 
by alloying them with a little mercury. 
Tritumtion is intended for the still more 
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niimite division of bodies. It is perforqn* 
ed in flat mortars of fUa% agate, or other 
hard materials, by giving a rotatoiy mo- 
tion to the pestle; or on a levigating 
stone, which is generally of porphyry, by 
means of a muller of the same substance. 
On large quantities it is performed by 
rollers of hard stone, turning horizontal- 
ly upon each other, or by one vertical 
roller turning on a flat stone. 

The substances subjected to this ope- 
ration are generally previously powdered 
or ground. 

LevigaHon diflers from trituration only 
in the addition of water or spirit of wine 
to the powder operated upon, so as to 
form the whole mass into a kind of paste, 
which is rubbed until it be of suflicient 
smoothness or fineness. Earths and some 
metallic substances are levigsted. 

Granulation is employed for the me- 
chanical division of some metals. It is 
performed, either by stirring the melted 
metal with an irbn rod until it cools, or 
by pouring it into water, and stirring it 
continually as before, or by pouring it 
into acovcred box, previously well rubbed 
with chalk, and shaking it until the metal 
cools, when the rolling motion will be 
converted into a rattling one. The ad- 
hering chalk is then to be washed away. 

Mechanical Separation is obtained by 
sifting, eUitriation, decantation, filtra- 
tion, despumation, expression. 

Sifting. From dry substances, which 
are reduced to the due degree of minute- 
ness, the coarser particles are to be sepa- 
rated by sieves of iron-ware, hair-cloth, 
or gauze, or by being dusted through 
bags of fine linen. For very light and 
valuable powders, or acrid substances, 
compound sieves, having a close lid and 
receiver must be used. The particles 
which are not of sufficient fineness to 
pass through the interstices of the sieve 
may be again powdered. 

Elutriation is confined to mineral sub- 
stances, on which water has no action. It 
is performed by separating them from 
foreign particles and impurities, of a dif- 
ferent specific g^vity, in which case they 
are said to be washed ; or for separating 
the impalpable powders, obtained by tri- 
turation and levigation from the coarser 
particles. This process depends upon 
the property that very fine or liglit pow- 
ders have, of remaining for some time 
suspended in water; and is peifornied by 
dimising the powder or paste formed by 
levigation througti plenty of water, let- 
ting it stand a sufficient tin.e, until the 



courser particles settle at the bottofR; 
and then pouring oflT the liquid in which 
the finer or lighter particles are suspend- 
ed. Fresh water may be |>oured on the 
residuum, and the operation repeated; 
the coarser particles which fall to the 
bottom, may be previously levigated a se- 
cond time. 

Decantation. The fine powder which 
is washed over with the water is separat- 
ed from it, by allowing it to subside com- 
pletely, and by either decanting off the 
water very carefuUv, or by drawing it off 
by a syringe or syphon. These processes 
are very frequently made use of for sepa- 
rating fluids from solids which are speci- 
fically heavier, especially when the quan- 
tity is very larre, or the solid so subtle u 
to pass through the pores of most sab- 
stances employed for filtration, or the 
liquid so acrid as to corrode them. 

Filtration. For the same purpose of se- 
parating fluids from solids, straining and 
filtration are often used. These differ 
only in degree, and are employed when 
the powder either does not subside at all, 
or too slowly and imperfectly for decan- 
tation. The instruments for this purpose 
are of various materials and must in no 
instance be acted upon by the substances 
for which they are employed. Fata, re- 
sins, wax, and oils, are strained throagh 
hemp or flax, spread evenly over a piece 
of wire-cloth or net stretched in a frame. 
For saccharine and mucilaginous liquors, 
fine flannel may be used : for some saline 
solutions, linen. Where these are not fine 
enough, unsized paper is employed ; but 
it is extremely apt to burst by hot wateiy 
liquors, which dissolve its size ; and veiy 
acrid liquors, such as acids, are filtered 
by means of a glass funnel, filled with 
powdered quartz, a few of the larger 
pieces being put into the neck, smaller 
pieces over these, and the finer powder 
placed over all. I'he porosity of this last 
filter retains much of the liquor ; but it 
may be recovered by gently pouring on 
it as much distilled water; the liquor 
will then pass through, and the water be 
retained in its place. 

Water may be filtered in large quanti- 
ties through basins of porous stone, or 
artificial basins of nearly equal parts of 
fine clay and coarse sand, l^he size of 
the filters depends on the quantity of 
matter to be strained. When large, the 
flannel or linen is formed into a conical 
bap^, and suspended from a hoop or frame; 
the paper is either spread on the inside 
of these bags, orfolded into a conical fDnn» 
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and aaspended by t funnel. It is of ad- 
vaiiUge to introduce glass rods, or quill- 
barrels, between the paper and (iinnel, to 
prevent them from aobering too closelv. 
What passes first is seldom fine enough, 
and must be poured back anin, until, by 
the swelUnr of the fibres of the fiher, or 
filling up of its pores, the fluid acquires 
the requisite degree of Ihnpidity. The 
filter is sometimes covered with charcoal 
powder, which is a useful addition to 
muddpr and deep-coloured liquors. The 
filtration of some viscid substances is 
much assisted by heat. 

Enression is a species of filtration, as- 
asted by mechanical force. It is princi- 
p^v employed to obtain the juices of 
fresh vegetables, and the unctuous vege- 
table oils. It b performed by means of a 
screw-Dress with plates of wood, iron, or 
tin. The subject of the operation b pre- 
viously beaten, ground, or bruised. It is 
then inclosed in a bag, which must not be 
too much filled, and introduced between 
the pUtes of the press. The bagsshould 
be^ of hair-cloth, or canvass inclosed in 
hair-doth. Hempen and wooden bags are 
apt to give vegetable juices a disagree- 
able taste. The pressure should be gen- 
tle at first, and increased gradually. Ve- 
getables intended for this operation should 
be perfectly fresh, and freed from all im- 
punties. In general they should be ex- 
pressed as soon as they are bruised, for 
it disposes them to ferment ; but subacid 
fruits give a larger quantity of juice and 
of finer quality, when they are allowed to 
stand some days in a wooden or earthen 
vessel af^er they are bruised. To some 
vegetables whicn are not juicy enough of 
themselves, the addition of a Tittle water 
Is necessary. Lemons and oranges must 
be pealed, as their skins contain a g^eat 
deid of essential oil, which would mix 
with the juice. The oil itself may be ob- 
tained separately, by expression with the 
fingers against a plate of ^lass. 

For unctuous seeds, iron plates are 
used ; and it is customary not only to 
heat the plates, but to warm the bruised 
seeds in a kettle over the fire, after they 
have been sprinkled with some water, as 
by these means the product is increased, 
and the oil obtained is more limpid. But 
as their disposition to rancidity is in- 
creased by It, if possible, this practice 
should be laid aside, or confined to ex- 
posing the bruised seeds, inclosed in a 
bag, to the steam of hot water. 

Despuroation is |^enerally practised on 
thick and clammy liquors, wnich contain 



much slimy and other impurities, act 
easily separable by filtration. The scum 
arises either by «mply heating the liquor, 
or by clarifying it, which is done by mix- 
ing with the liquor, when cold, whites of 
^gtp well beaten with a little water, 
which on being heated coagulates, and 
entangling the impurities of the liquor, 
rises with them to the surface, and may 
be easily removed by a perforated ladle ; 
or the liquor may now be filtered with 
ease. Spirituous liquors are clarified by 
means of isinglass dissolved in water, or 
any albuminous fluid, such as milk, wltidi 
coagulates by the action of alcohol with- 
out the assistance of heat. Some ex- 
pressed juices, such as those of the an- 
tiscorbutic plants, are instantly clarified 
by the addition of vegetable acid, such as 
the iuice of bitter oranges. 

Fluids can only be separated from each 
other when they have no tendency to 
combine, and when they differ in specific 
gravity. The separation may be effected 
by skimming ofl' the lighter fluid with a 
silver or glass spoon ; or by drawing it off 
by a syringe or syphon ; or by means of 
a glass separatory, which is an instrument 
having a projecting tube, terminating in 
a very slender point, through which the 
heavier fluid alone is permitted to run ; or 
by means of the capillaiy attraction of a 
spongy woollen thread ; for no fluid wiU 
enter a substance, whose pores are filled 
by another for which it has no attraction ; 
and, lasthr, upon the same principle, by 
means of^ a filter of unsized paper, pre- 
viously soaked in one of the fluids, which 
in this way readily passes through it» 
while the other reAiains behind. 

Mechanical mixture is performed by 
agitation, trituration, or kneading; but 
these will be best considered in treating 
of the fom^ in which medicines are ex- 
hibited. 

Chemical Operationt and BentUg. 

Under this chapter we have to consider 
the apparatus employed, the changes 
produced, and the general analyses that 
ensue. 

The apparatus consists of vessels, fuel, 
or heat; and the different modes by 
which such fuel or heat is applied, whe- 
ther lamps, furnaces, &c. 

The vessels must necessarily vsry in 
tiieir form and materia!3 ; upon the first 
of which it will be more convenient to 
enlarge, as we proceed to treat of the 
particuhr operations in which they are 
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employed. Ia eboonng the OMteriab 
for the- constniction of our Tetsels, the 
properties most generally required are, a 
power of resisting chemical agents, trans- 
parency, compactness, strength, fixttjr, 
and innisibility, and an ability to sustain 
iudden variations of temperature without 
breaking. 

Generally speaking, metals possess the 
four last properties in considerable per- 
fection; but they are aU opaque. Iron 
and copper are apt to be corroded by 
chemical agents; and a solution of th« 
last is often followed by dangerous affee^ 
tions. Tinning tliem will sometimes, but 
not always, answer ; for tin and lead are 
often too fusible. Platinum, gold, and 
siWer, resist most of the chemical agents, 
but are too expensive fo9 general use. 

Good earthenware resisu the greatest 
intensity of heat, but has no other pro- 
perty to recommend it Clay, the basis 
of all such wares, is plastic when worked 
with water, and sufficiently hard when 
burnt witli an intense heat But intense 
heat contracts it unduly, and it is apt to 
split and crack upon exposure to sudden 
changes of temperature; whence it is 
necessaiy to counteract this property by 
the addition of some other substance. 
Silicious sand, clay reduced to powder, 
and then burnt with a very intense heat, 
and plumbago, are occasionally used. 
These additions, however, are attended 
with other inconveniences; plumbago, 
especially, is Hable to combustion, and 
sand diminishes the compactness; so 
that when not glazed they are porous, 
and when glazed they are acted upon bv 
chemical agents. The chemical vessels 
manufactured by Messrs. Wedgewood 
are the best of this description, except 
porcelain, which is too expensive. 

Glass possesses the three first quaK- 
ties in an eminent degree, and may be 
heated red-hot without melting. Its 
greatest inconvenience is its disposition 
to crack or break in pieces when sudden- 
ly heated or cooled. As this is occasion- 
ed by its unequal expansion or contract 
tion, it is best remedied by forming the 
vessels very thin, and giving them, in ge- 
neral, a rounded shape. Glass vessels 
should also be well annealed, that is, 
cooled very slowly after being blown, by 
placing them immediately in an oven 
while Uiey are yet in a soft state. When 
ill annealed, or cooled suddenly, glass is 
apt to fly in pieces on the slightest change 
of temperature, or touch of a sharp point. 
We may sometimes take advantage of 
this imperfection; for by means of a 



red-hot wire glass vessels may be cut intd 
any shape. Where there b not a enck 
alt«ady in the glass, the point of the 
wire is applied near the edge, by which a 
crack is firmed ; and this is anerwards 
easily led in any direction we wish. 

Reaumur's porcelain is also glassy 
which, by being surrounded with hot 
sand, is made to eool so slowly that it as- 
sumes a crjrstaUiae texture that destroys 
its transparenar, but imparts to it ereij 
other quality denrable m chemical Teft> 
sels. The coarser kinds of glsss are 
commonly used in Vkaking it; hot m 
there is no manufacture of this v^u^le 
substance, its employment is atiU very 
limited. 

Lute» also form a necessary pait of 
chemical apparatus. They are compos- 
tions of various substances^ intended to 
close the joining of vessels, to coat glass 
vessels, and to Une furnaces. Lutes of 
the first description are commonly em- 
ployed to confine elastic vapours. They 
should, therefore, possess the fUlowing 
properties: viscidity, plasticity, compact- 
ness, the power of resisting acrid va- 
pours, and certain degrees of beat. The 
viscidity of lutes depends on the pre- 
sence either of unctuous or resinoua 
substances, mucilaginous substances, or 
clay. 

Lutes of the first kind possess visciditj, 
and resist acrid vapours in an erainefit 
degree ; but they are in general so (Visi- 
ble, that they cannot be employed when 
they are exposed even to very low de- 
grees of heat, and they wUl not adhere 
to any substance that is at aU moist. The 
following are a few of this kind that have 
been most frequently employed : 

Eight parU of yellow wax neked 
with one of oil of turpentine, with or 
without the addition of resinoos sab- 
stances, according to the degree of pfia- 
bilitv and consistence required. Lavoi- 
sier*8 lute. . 

Four parts of wax melted with two of 
varnish and one of olive oil Ssussure's 
lute. 

Three parts of powdered city worked 
up into a paste, with one of dnring oil, 
or, what is better, amber varnish. The 
drying oil is prepared hj boiling 23.5 
parts of litharge in 16 of hnseed oil, un^ 
til it be dissolved. Fat lute. 

Chalk and oil, or glazier's putty, is well 
fitted for luting tubes permanently into 
^lass vessels, for it becomes so hard that 
It cannot be easily removed. 

Equal parts of litharge, quick-time, snd 
powdered cUiy, worked into a paste with 
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Qil TanuBh, 18 someiimes used to daub 
over the cracks in glass vessels, so as to 
render them again fit for some purposes. 

Melted pitch and brick dust. 

Mucilaginous substances, such as flour, 
starch, gum, and glue, mixed with water, 
with or without some powder, are suffi- 
ciently adhesive, are dried by moderate 
degrees of heat, and are easily removed 
after the operation, by moistening them 
with water. But a high temperature de- 
stroys them, and they do not resist corro- 
sive vapours. Of these take the follow- 
ing forms : 

Slips of bladder, macerated in water, 
and applied with the inside next the ves- 
sels. They are apt, however, from their 
great contraction on djying, to break 
weak vessels. 

One part of pim arabic, with six or 
eight of chalk, formed into a paste with 
water. 

Flower woriced into a paste with pow- 
dered clay or chalk. 

Almond or linseed meal formed into a 
paste with mucilage or water. 

Quicklime in fine powder, hastily mix- 
ed with white of erg, and instantly ap- 
plied, sets very quickly, but becomes so 
hard that it can scarcely be removed. 

Slaked lime in fine powder, with glue, 
does not set so quickly as the former. 

The cracks of glass vessels are some- 
times mended by daubing them and a 
suitable piece of linen over with white 
of ecg, strewing both over with finely 
powdered (^uick lime, and instantly ap- 
plying the linen closely and evenly. 

Earthy lutes resbt very high tempera- 
tures, but they become so hud that thev 
can scarcely l>e removed, and often hard- 
en so quickly after the^ are mixed up, 
that they ihust be applied immediately. 
Examples: 

^ Quick-lime well incorporated with a 
sixth part of muriate of soda. 

Burnt g3rpsum, made up with water. 

One ounce of borax dissolved in a 
poand of boiling water, mixed with a suf- 
ficient quantity of powdered clay. Mr. 
ITatts's fire lute. 

One part of day with four of sand form- 
cd into a paste with wateir. This is also 
used for coating glasf vessels, in order to 
fender them stronger, and capable of re- 
sisting violent degrees of heat. It is then 
niAde into a very thin mass, and applied 
in successive layers, taking care that each 
coat be peifeetly dry before another be 
laid on. 

The lutes for lining furnaces will be 
described when treating of furnaces. 

VOL. IX. 



The junctures of vessels which are to 
be hited to each other must previously 
be accurately and firmly fitted, by intro- 
ducing between them, when necessary, 
short bits of wood or cork, or, if the db- 
proportion be very great, by means of a 
cork fitted to the one vessel, having a 
drcular hole bored through it, through 
which the neck of the other vessel or 
tube passes. Af^er being thus fitted, the 
lute is either applied very thin, by spread, 
ing it on slips of linen or paper, and se- 
curing it with a thread, or, if it is a paste 
lute. It is formed into small cylinders, 
which are successively applied to the 
junctures, taking care that each piece be 
made to adhere firmly and perfectly^ose 
in every part, before another is put on. 
Lastly, the whole is secured by slips of 
linen or bladder. In many cases, to per- 
mit the escape of elastic vapours, a small 
hole is made through the lute with a pin, 
or the lute is perforated by a. small quill, 
fitted with a stopper. 

Beat.andFueL As caloric is an agent 
of the most extensive utility in the chemi- 
cal operations of pharmacy, it is necessa- 
ry that we should be acquainted with the 
means of employing it in the most econo- 
mical and efficient manner. The rays of 
the sun are used in the drying of many 
vegetable substances, and the only atten- 
tions necessary are, to expose as large a 
surface as possible, and to turn them fre- 
quently, that every part may be dried 
alike. They are also sometimes used for 
promoting spontaneous evaporation. 

The combustion of different substances 
is a much more powerful and certain 
source of heat. The substances employ- 
ed for this purpose are either fluid or 
solid. Alcohol, oil, tallow, wood, turf, 
coal, charcoal, and coke, are all occasion- 
ally employ e<L Alcohol, oil, and melted 
tallow, fluid inflammables, must be burnt 
on porous wicks. These act merely me- 
chanically, by drawing up a portion of Ih^ 
fluid to be volatilized and inflamed. They 
are therefore burnt in lamps of various 
constructions. But although commonly 
used to produce light, they afford a very 
uniform, though not very high tempera- 
ture : it may, however, be increased by 
increasing the number of the wicks, and 
their size. Alcohol produces a steady 
heat, no soot, and, if strong, leaves no re- 
siduum. Oil gives a higher temperature, 
but on a common wick produces mueh 
smoke and soot. These are diminished, 
and the light and heat increased, by mak- 
ing the surface of the flame bear a large 
proportion to the centre, which is best 
Bb 
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done by a cylindrical wick, so contnTcd 
that the air has free access both to the 
outside and to the upside of the cylinder, 
as in Argand's lamp, invented by Mr. 
Boulton of Birmingham. In this way, oil 
may be made to produce a considerable 
temperature, of great uniformity, and 
without the inconvenience of smoke. 

Wicks have the inconvenience of beine 
charted by the high temperature to which 
they are subjected, and of becoming so 
clogged as to prevent the fluid from ris- 
ing in them : they then must be trimmed, 
but this is seldomer necessary with alco- 
hol and 6ne oils than with the coarser 
oils. Lamp* are also improved by add- 
ing a chimney to them : it must admit the 
^ee access of air to the flame, and then 
it increases the current, conflnes the heat, 
and steadies tlie flame. The intensity of 
the temperature of flame may be in- 
creased astonishingly, by forcing a small 
current of hot air through it, as by the 
blow-pipe. Wood, turf, coal, charcoal, 
and coke, solid combustibles, are burnt in 
grates and furnaces. Wood has the ad- 
▼antage of kindling readily, but affords 
a very unsteady temperature, is incon- 
venient from iu flame, smoke, and soot, 
and requires much attention. The heavy 
and dense woods give the greatest heat, 
burn longest, and leave a dense charcoal. 
Dry turf gives a steady heat, and does not 
require so much attention as wood ; but 
it consumes f»st, its smoke is copious and 
penetrating, and the empyrenmatic smell 
Avhich it imparts to every thing it comes 
in contact with adheres with great ob- 
stinacy. The heavy turf of marshes is 
preferable to the light, superficial turf. 
Coal is the fuel most commonly used in 
this country : its heat is considerable, and 
sufficiently permanent, but it produces 
much flame and smoke. Charcoal, espe- 
cially of the dense woods, is a very con- 
venient and excellent fuel : it bums with- 
out flame or smoke, and gives a strong, 
uniform, and permanent heat, which may 
be easily regulated, especially when it is 
not in too large pieces, and is a little 
damp ; but it is costly, and bums quick- 
ly. Coke, or charred coal, possesses si- 
milsr properties to charcoal; it is less 
easily kindled, but is capable of produ- 
cing a higher temperature, and burns 
more slowly. 

When an o|)en grate is used for chemi- 
cal purposes, it should be provided with 
cranes, to support the vessels operated 
in, that they may not be overturned by 
the burning away of the fuel. 
Fumacf* In all these, the principal 



objects are, to produce a sufficient de- 
gree of heat, with little consumption of 
fuel, and to be able to regulate the degree 
of heat. An unnecessary expenditure of 
fuel is prevented by forming the sides of 
the furnace of veiy imperfect cofiductoTt 
of caloric, and by constructing it so, that 
the subject operated on may be exposed 
to the full action of the fire. Tbe ^legree 
of heat is regulated by the quantity of air 
which comes in contact with the burning 
fuel. The quantity of air is in tbe com- 
pound ratio of the size of tbe aperture 
through which it enters, and its velocity. 
The velocity is increased by mechaiii<^ 
means, as by bellows, or by increasing 
the height and width of the chimney. 
l*he size and form of furnaces, and tbe 
materials of which they ^re constmcted, 
are various, according to the purposes 
for which the^ are intended. 

The essential parts of a furnace are, a 
body for the fuel to bum in ; a grate for 
it to bum upon ; an ash-pit to sydmit air, 
and receive the ashes ; a chimney for 
carrying off the smoke and rapours. 

The ash-pit should be perfectly dose, 
and funusbed with a door and register- 
plate, to regulate the quantity of ur ad- 
mitted. The bars of the grate should be 
triangular, and placed with an angle point- 
ed downwards, and not above half an 
inch distant. The grate should be fixed 
on the outside of the body. The body 
may be cylindrical or elliptical, and it 
must have apertures for introducing the 
fuel and the subjects of the operation, 
and for conveying away the smoke and 
vapours. When the combustion is sup- 
ported by the current of air natunU^ 
excited by the burning of the fuel, it is 
called a wind-fumace; when it is acre- 
lerated by increasing the velocity of the 
current by bellows, it forms a blast-fur- 
nace ; and when the body of the furnace 
is covered with a dome, which terminates 
in the chimney, it constitutes a reverb^ 
wtory furnace. 

Furnaces are either fixed, and built of 
fire-brick, or portable, and fabricated of 
plate-iron. When of iron, they most 
be lined with some badly conducting 
and refractory substance, both to pre- 
vent the dissipation of heat, and to deread 
the iron against the action of the fire. A 
mixture of scales of iron and po wder ed 
tiles, worked up with blood, hair, aod 
clay, is much recommended: and Pro- 
fessor Hagcn says, that it is less apt to 
split and crack when exposed at once to 
a violent heat, and when dried gradually, 
according to the common directtons. Dr. 
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DIack employed two different cofttings. 
Kext to the iron lie applied a conaposition 
of three parts by weig'ht of charcoal, and 
one of fine clay. These are first mixed 
in the state of fine powder, and then 
worked up with as much water as will 
permit the mass to be formed into balls, 
which are applied to the sides of the fur- 
iiace, and beat very firm and compact* 
with the face of a broad hammer, to the 
thickness of about one inch and a half in 
general, but so as to give an elliptical 
form to the cavity. Over this, another 
lute, composed of six or seven parts of 
sand, and one of clay, is to be applied in 
the same manner, to the thickness of 
about half an inch. These lutes must be 
allowed to become perfectly dry before 
the furnace is heated, which should at 
first be done gradually. They may also 
be lined with fire-bricks of a proper form, 
accurately fitted and well cemented to- 
gethcr before the top plate is screwed 
on. 

The general fault of fiimaces is, that 
they acUnit too much air, which prevents 
U9 from regulatin|f the temperature. It 
either becomes too violent and unma- 
nageable, or when more cold air is admit- 
ted than what is necessary for supporting 
the combustion, it carries off* heat, and 
prevents us from raising the temperature 
as high as we otherwise would. The su- 
|)erior merit of Dr. Black's furnace con- 
sists in the faciUty with which the admis- 
sion of air is regulated ; and every at- 
tempt hitherto made to improve it, by in- 
creasing the number of its apertures, 
have in reality injured it. 

Heat may be applied to vessels employ- 
ed in chemical operations, directly, as m 
the open fire and reverberatory furnUce: 
or through the medium of sand; the 
sand-bath : of water ; the water-bath : of 
steam ; the vapour-bath : of air ; as in 
the muffle. 

Chan^ret produced by chemical procetteM. 
These consist chiefiy in a new mode of 
affin^gs^tion, combination, and decompo- 
•ition. 

The form of as^grtgation may be alter- 
ed by fusion, vaporization, condensation, 
congelation, and coagulation. 

Fusion is the conversion of a solid 
into a liauid by the sole agency of calo- 
ric. Substances differ very much in the 
deg^es of their fusibility some, as wa- 
ter and mercury, existmg as fluids in 
the ordinary temperatures of the atmo- 
sphere ; while others, as the pure earths, 
cannot be melted by any heat we can 
produce. 



Liquefiiction is commonly employed 
to express the melting of substances, as 
tallow, wax, resin, &c. which pass through 
intermediate states of softness before 
they become fluid. Fusion is the melt- 
ing of substances which pass immedi- 
ately from the solid to the fluid state, as 
the salts and metals, except iron and pla- 
tinum. 

When, in consequence of fusion, the 
substrtnces operated on acquire a greater 
or less degree of transparency, a dense 
uniform texture, and great brittleness, 
and exhibit a conchoidal fracture, with a 
specular surface, and the edges of the 
fragments very sharp, it is termed vitri- 
faction. 

In general, simple substances are less 
fusible than compounds; for example, the 
simple earths cannot be melted singly, 
but when mixed are easily fused. The ad- 
ditions which are sometimes made to re- 
fractory substances to promote their fu- 
sion, are termed fluxes: which fluxes are 
generally saline bodies. 

Thus, the alkalies potash and soda pro- 
mote powerfully the fusion of silicioos 
stones ; but they are only used for accu- 
rate experiments. The white flux is a 
mixture of a little potash with carbonate 
of potash, and is prepared by deflagrating 
together equal parts of nitrate of potash 
and super-tartrate of potash. When an 
oxide is at the same time to be reduced, 
the black flux is preferred, which is pro- 
duced by the deflagration of two parts of 
super-tartrate of potash, and one of ni- 
trate of potash. It differs from the for- 
mer only in containing a little charcoaK 
Soap promotes fusion by being converted 
by the fire into carbonate of soda and 
charcoal. 

Aluminous stones have their fosion 
greatly promoted by the addition of sub- 
borkte of soda. 

Muriate of soda, the mixed phosphate 
of soda and ammonia, and other salts, are 
also occasionally employed for the same 
purpose. 

An open fire is sufficient to melt some 
substances, others require the heat of a 
furnace. 

The vessels in which fusion is perform- 
ed, must resist the heat necessary for the 
operation. In some instances an iron or 
copper ladle or pot may be used, but 
most commonly crucibles are employed. 
These are of various sizes. The large 
crucibles are generally conical, with a 
small spout for the convenience of pour- 
ing out : the small ones are truncated tri- 
angular pyramids, and are commonly sold 
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in nesU. The Heisian ci^cibles are com- 
posed of cUiy and sand, and when good^ 
vrill support an intense heat for many 
hours, without softening or melting ; but 
they are disposed to crack when sudden- 
ly heated or cooled. This inconvenience 
may be on many occasions avoided, by 
using a double crucible, and filling up the 
interstice with sand, or by covering the 
crucible with a lute of clay and sand, by 
which means the heat is transmitted 
more gradually and equally. Those which 
ring clearhr when struck, and are of an 
uniform thickness, and have a reddish 
brown colour, without black spots, are 
reckoned the best. WedgewcHKl's cru- 
cibles are made of clay mixed with baked 
clay finely pounded, and are in every re- 
spect superior to the Hessian, but they 
are ver^ expensive. The blUck lead cru- 
cibles formed of clay and plumbago, are 
very durable, resist sudden changes of 
temperature, and may be repeatedly 
used, but they are. destroyed when saline 
substances are melted in them, and suffer 
combustion when exposed red-hot to a 
current of air. 

When placed in a furnace, crucibles 
should never be set upon the bars of the 
grate, but always upon a support. Dr. 
.Kennedy found the nottest part of a fur- 
nace to be about an inch above the grate. 
They mav be covered, to prevent the 
fuel or ashes from falling into them, with 
a lid of the same materials, or with ano- 
ther crucible inverted over them. When 
the fusion is completed, the substance 
may be either permitted to cool in the 
crucible, or may be poured into a heated 
mould anointed with tallow, never with 
oil, or, what is still better, covered with 
a thin coating of chalk, which is applied 
b^ laying it over "with a mixture ot chalk 
diffused in water, and then evaporating 
the water completely by heat. To pre- 
vent the crucible from being broken by 
cooling too rapidly, it is to be either re- 
placed in the furnace, to cool gradually 
with it, or covered with some vessel to 
prevent its being exposed immediately to 
the air. 

Fusion is performed with the intention 
of weakening the attraction of aggrega- 
tion ; or of separating substances of dif- 
ferent degrees of fusibility from each 
other. 

Vaporization is the conversion of a solid 
or fluid into vapotir by the agency of ca- 
loric. Although vaporibility be merely 
a relative term, substances are said to be 
permanently elastic, volatile or fixed. 
The permanently elastic fluids or gases 



are those which cannot be condensed 
into a fluid or solid form by any abstrac- 
tion of caloric we are capable of produc- 
ing. Fixed substances, on the contrary, 
are those which cannot be converted into 
vapour by great increase of temperature. 
The pressure of the atmosphere has 
veiy considerable effect in varying the 
degree at which substances are convert- 
ed into vapour. Some solids, unless sub- 
jected to very great pressure, are at once 
converted into vapour, although most of 
them pass through the intermediate state 
of fluidity. 

Vaporization is employed to separate 
substances differing in volatility ; and, to 
promote chemical action, by disaggregat- 
ing ihem. 

When emploved with either of these 
views, no regard is paid to the substances 
volatilized, whether from solids, aa in us- 
tulation and charrinff ; or from fluids, as 
in evaporation ; or whether the substances 
vaporized are condensed in proper ves- 
sels : for example, in a liquid form, as ii^ 
distillation ; or in a solid form, aa in sub- 
limation. Or whether the substances va* 
porized are permanently elastic, and are 
collected in their gaseous form, in a pneu- 
matic apparatus. 

Ustulation is almost entirely a metal- 
lurgic operation, and is employed to ex- 
pel the sulphur and arsenic contained in 
some metallic ores. It is performed on 
small quantities in tests placed within a 
muflle. Tests are shallow vessels made 
of bone ashes or baked clay. Muffles 
<are vessels of baked clay, of a semicy- 
lindrical form,, the flat side forming the 
floor, and the arched portion the roof 
and sides. The end and sides are per- 
forated with holes for the free transmis- 
sion of air, and the open extremity is plac- 
ed at the door of the furnace, for the in- 
spection and manipulation of the process. 
The reverberatory furnace is commonly 
employed for roasting, and the heat is at 
first very gentle, and slowly raised to red- 
ness. It IS accelerated by exposing as 
large a surface of the substance to be 
roasted as possible, and by stirring it fre- 
quently, so as to prevent any agglutina- 
tion, and to bring every part in suocession 
to the surface. 

Charring may be performed on any of 
the compound oxides, by subjecting them 
to a degree of heat sufficient to expel all 
their hydrogen, nitrogen, and supera- 
bundant oxyg^en, while the carbon, be- 
ing a fixed principle, remains behind in 
the state of charcoal. The temperature 
necessary for the operation may be pro- 
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duced either by tlie combustion of other 
aubsttncet, or by the partial combustion 
of the substance to be charred. In the 
former case, the operation may be per- 
formed in any vessel which excludes the 
access of air» while it permits the escape 
of the YapooTs formed. In the latter, the 
access of air must be regulated in such a 
manner, that it may be suppressed when- 
ever the combustion has reached the re- 
quisite degree ; for if continued to be ad- 
mitted, the charcoal itself would be dissi- 
pated in the form of carbonic acid gas, 
and nothing would remain but the alka- 
line and earthy matter, which these sub- 
stances always contain. When combus- 
tion is carried this length, the process is 
termed incineration. The vapours which 
arise in the operation of charring, are 
sometimes condensed, as in the manufac- 
ture of tar. 

Evaporation is the conversion of a fluid 
into vapour, by its combination with ca- 
loric. In this process, the atmosphere is 
not a necessary agent, but rather a hin- 
drance, by its pressure. This forms a cri- 
terion between chemical evaporation and 
spontaneous evaporation, which is mere- 
ly the solution ot a fluid in air. It is per- 
formed in open, shallow, or hemispheri- 
<cal vessels of silver, tinned copper or 
iron earthenware or glass. The neces- 
sary caloric may be furnished by means 
of an open fire, a lamp, or a furnace, 
either immediately, or with the interven- 
tion of sand, water, or vapour. The de- 
gree of heat must be regelated by the na- 
ture of the substance operated on. In ge- 
neral, it should not be greater than what 
is absolutely necessary. 

Evaporation may be partial; producing, 
from saline fluids, concentration ; and 
from viscid fluids, inspissation ; or it may 
be total, and produce exsiccation. Con- 
centration is employed to lessen the 
Quantity of diluting fluids, which is called 
ephlegroation ; or as a preFiminary step 
to crystallization. Inspissation is almost 
confined to animal and vegetable substan- 
ces ; and as these are apt to be partially 
decomposed by heat, or to become- em- 
pyreumatlc, it should always be perform- 
ed, especially towards the end or the pro- 
cess, in a water or vapour bath. Exsicca- 
tion is here taken in a very limited sense ; 
for the term is also with propriety used 
to express the drying of vegetables by a 
gentle heat, the efflorescence of salts, 
and the abstraction of moisture from mix- 
tures of insoluble powders with water, 
by means of chalk-stones, or powdered 
chalk pressed into a smooth mass. At 



present, we limit its meaning to the total 
expulsion of moisture from any body by 
means of caloric. The exsiccation Of 
compound oxides should always be per- 
formed in the water bath Salts are de- 
prived of their water crystallization by 
exposing them to the action of heat in a 
glass vessel or iron ladle. Sometimes 
they first dissolve in their water of crys- 
talhzation, or undergo what is called the 
watery fusion, and are afterwards con* 
verted into a diy mass b^ its total expul- 
sion ; as in the calcination of borax, or 
bumiug of alum. When exsiccation is at- 
tended with a crackling noise, and split- 
ting of the salt, as in muriate of soda, it 
is termed decrepitation, and is performed 
by throwing into a heated iron vessel 
small (Quantities of the salt at a time, co- 
vering It up, and waiting untU the decre- 
pitation be over, before a fresh quantity 
IS thrown in. Exsiccation is performed 
on saline bodies, to render ttiem more 
acrid or pulverulent, or to prepare them 
for chemical operations. Animal and ve- 
getable substances are exsiccated, to give 
them a solid form, and to prevent their 
fermentation. 

Condensation is the reverse of expan- 
sion, and is produced, either by mechani- 
cal pressure forcing out the caloric in a 
sensible form, as water is squeezed out 
of a sponge, or by the chemical abstrac- 
tion of caloric, which is followed by an 
approximation of the particles of the sub- 
stance. This latter kind alone is the ob- 
ject of our investigation at present. In 
this way we may be supposed to condense 
substances existing naturally as gases or 
vapours; or substances, naturally solid 
or fluid, converted into vapours by adven- 
titious circumstances. The former in- 
stance is almost supposititious ; for we 
are not able, by any diminution of tempe- 
rature, to reduce the permanently elastic 
fluids to a fluid or solid state. The lat- 
ter instance is always preceded by vapori- 
zation, and comprehends those operations 
in which the substances vaporized are 
condensed in proper vessels. 

When the product is a fluid, it is term- 
ed distillation ; when solid, sublimation. 
Distillation is said to be performed, via 
hnmiddy when fluids are the subjects of 
the operation. Via ticcd, when solids are 
subjected to the operation, and the fluid 
product arises from decomposition, and 
a new arrangement of the constituent prin- 
ciples. The objects of distillation are, to 
separate more volatile fluids from less 
volatile fluids or solids ; to promote the 
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union of diflerent substances; and to 
generate new products by the action of 
tire. 

In all distillations, the heat appfied 
should not be greater than what is ne- 
cessary for the formation of the ra- 
pour, and even to this degree it should 
be gradually raised. The vessels also 
in which the distillation is performed 
should never be filled above one-half, and 
sometimes not above one-fourth, lest the 
substance contained in them should boil 
over. 

As distillation is a combination of eva- 
poration and condensation, the apparatus 
consists of two principal parts : the Ves- 
sels in which the vapours are formed; 
and those in which they are condepsed. 
The vessels employed for both purposes 
are very various in their shapes, accord- 
ingf'to the manner in which the operation 
is conducted. The first difference de- 
pends on the direction of the vapour after 
its formation. It either decends, as- 
cends, or passes off by the side, constitut. 
ing a distillation per detcentum, per atcen- 
turn, or per htitt. 

In the distillation per detcetutm, a per- 
forated plate of tinned iron, or other ma- 
terials, is fixed within any convenient ves- 
sel, so as to leave a space beneath it. On 
this the subject of the operation is laid»and 
over it is placed another plate, accurately 
closing the mouth of the vessel, and suf- 
ficiently strong to support the fuel : thus 
the heat is applied from above, and the 
vapour is forced to descend into the infe- 
rior cavity, where it is condensed. In this 
way the oil of cloves is prepared, and on 
the same principles tar is manufactured, 
and mercury and zinc are separated from 
their ores. 

In the distillation per atcensumt the va- 
pour is allowed to rise to some height, and 
then is conveyed away to be condensed. 
The vessel most commonly employed for 
this purpose is the common copper still, 
which consists of a body for containing 
the materials, and a head into which the 
vapour ascends. From the middle of the 
head a tube rises Tor a short way, and is 
then reflected downwards, through which 
the stream passes to be condensed. Ano- 
ther kind othead, rising to a great height 
before it is reflected, is sometimes used 
for separatinj^ fluids which diflfer little in 
volatility, as it was supposed that theless 
volatile vapours would be condensed and 
fall back into the still, while only the 
more volatile vapours would arise to the 
top, so as to pass to the refrigeratory. 
The same object may be more conve- 



niently attained by managing the fire with 
caution and address. The greater the lur- 
fiice exposed, and the less the height the 
vapours have to ascend, the more rapidly 
does the distillation proceed ; and so 
well are these principles understood by 
the Scotch distillers, that they do not tmke 
more than three minutes to discharge a 
still containing gfallons of fluid. 

The condensing apparatus used with 
the common stiHis very simple. The 
tube in which the head terminates is in- 
serted into the upper end of a pipe, which 
is kept cool by passing through a vessel 
filled with water, called the rerrigeratory. 
This pipe is commonly made of a serpen- 
tine form ; but as this renders itdifiicult 
to be cleaned. Dr. Black recommends a 
sigmoid pipe. The refrigeratory may be 
furnished with a stop-cock, that when the 
water it contains becomes too hot, and 
does not condense all the vapourproduc- 
ed, it may be changed for cold water. 
From the lower end of the pipe»the pro- 
duct of the distillation drops into the ves- 
sel destined to receive it ; and we may 
observe, that when any vapour issues 
along with it, we should either diminish 
the power of the fire, or change the wa- 
ter in the refrigeratory. There was a 
process of this kind, called circulation. It 
consisted in arranging the apparatus so 
that the vapours were no sooner condens- 
ed into a fluid form, than this fluid re- 
turned back into the distilling vessels, to 
be again vaporized ; and was effected by 
distilling in a glass vessel, with so long a 
neck that the vapours were condensed be- 
fore they escaped at the upper extremity, 
or by inverting one matrass within ano- 
ther. When corrosive substances arc 
distilled in this way, the cucurbit and 
alembic are used ; but these substances 
are more conveniently distilled per ia- 

The distillation per lotus is performed 
in a retort, or pear-shaped vessel, having 
the neck bent to one side. The body of a 
good retort is well rounded, uniform in 
its appearance, and of an equal thickness, 
and'the neck is sufiiciently bent to allow 
the vapours, when condensed, to run 
freely away, but not so much as to ren- 
der the application of the receiver incon- 
venient, or to bring it too near the fur- 
nace. The passage from the body into 
the neck must be perfecily free and suf- 
ficiently wide, otherwise the vapoUrs pro- 
duced in the retort only circulate in its 
body without passing^ over into the re- 
ceiver. For introducing liquors into the 
retort without toiling its neckj which 
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wouUl injure tlie product, t bent funnel 
is necesMty. It must be sufficiently 
long to introduce the liquor directly into 
the body of the retort ; snd in withdrawing 
it, we must carefully keep it applied to 
the upper part of the retort, that the drop 
hanging from it may not touch the inside 
of the neck. In some cases, where a 
mixture of different subjects is to be 
distilled, it is convenient and necessary 
to have the whole apparatus properly ad- 
justed before the mixture is made, and we 
must therefore employ a tubulated retort, 
or a retort furnished with an aperture, 
iicciirately closed with a ground stopper. 
This tubulature should be placed on the 
upper convex part of the retort before it 
bends to form the neck, so that a 6uid 
poured through it may fall directly into 
the body without soiling the neck. 

Retorts are made of various materials. 
Flint-glass is commonly used when the 
lieat is not so great as to melt it For 
distillations which require excessive de- 
crees oi heat, retorts, of earthenware, 
or coated g^ass retorts, are employed. 
Quicksilver is distilled in iron retorts. 

I'he simplest condensing apparatus 
used with the retort is the common gl^ss 
receiver: which is a vessel of a conical 
or globular form, having a neck sufficient- 
ly wide to admit of the neck of the retort 
being introduced within it. To prevent 
the loss and dissipation of the vapours to 
be condensed, the retort and receiver 
may be accurately ground to each other, 
or secured by some proper lute. To pre- 
, vent the receiver from being heated by 
the caloric evolved during the condensa- 
tion of vapours in it, we must employ 
some means to keep it cool. It is either 
immersed iivcold water, or covered with 
snow, or pounded ice, or a constant 
evaporation is supported from its sur- 
face, by covering it with a cloth, which 
is kept moist by means of the descent of 
water, from a vessel placed above it, 
through minuite syphons or spongy wor- 
sted thread^ But as, during the process 
of distillation, permanent elastic flnids 
are often produced, which would endan- 
ger the breaking of the vessels, these are 
permitted to escape either through a tu- 
bulature, or hole, in the side of the re- 
eeiver, or rather through a hole made in 
the luting. Receivers Having a spot is- 
suing from their side are used, when we 
wish to keep separate the products ob- 
tained at different periods of any distilla- 
tion. For condensing veiy volatile vapours, 
a series of receivers, communicating witli 
each other, termed adopters, were for- 



merly used ; but these are now entirely 
superseded by Woulfe*s apparatus, which 
consists of a tubulated retort, adapted to 
a tubuhtted receiver. Witli the tubula. 
ture of the receiver, a three-necked bot- 
tle is connected by means of a bent tube, 
the further extremity of which is im- 
mersed, one or more inches, in some fluid 
contained in the bottle. A series of two 
or three similar bottles are connected with 
this first bottle in the same way. in the 
middle tubulature of each bottle a glass 
tube is fixed, having its lower extremity 
immersed about a quarter of an inch in 
the fluid. The height of the tube above 
the surface of the fluid must be greater 
than the sum of the columns of fluid 
standing over the further extremities of 
the connecting tubes, in all the bottles or 
vessels more remote from the retort. 
'I'ubes so adjusted are termed tubes of 
safety, for they prevent that reflux of fluid 
from the more remote into the nearer bot- 
tles, and into the receiver itself, which 
would otherwise inevitably happen, on 
any condensation of vapour taking place 
into the retort, receiver, or nearer bottles. 
Different contrivances for the same pur- 
pose have been described by Me^rs. 
Welter and Burkitt; and a very inge- 
nious mode of connecting the ves-sels 
without lute has been invented by Citi- 
zen Girard, but they would not be easily 
understood without plates. The further 
tubulature of the last bottle is commonly 
connected with a pneumatic apparatus, 
by means of a bent tube. When the whole 
is properly adjusted, air blown into the 
retort should pass through the receiver, 
rises in bubbles through the fluids con- 
tained in each of the bottles, and at last 
escape by the bent tube, in the re- 
ceiver, those products of distillation are 
collected which are condensable by cold 
alone. The first bottle is comroonlv filled 
with water, and the others with alkaline 
solutions, or other active fluids ; and as 
the permanently elastic fluids produced 
are successively subjected to the action of 
all these, only those gases will escape by 
the bent tube which are not absorbable 
by any of them. 

In separating permanently elastic fluids 
or gases from the substances in which 
they are found, we are compelled to em- 
ploy a distinct pneumatic apparatus ; and 
the gas may then be received either into 
vessels absolutely empty, or filled with 
some fluid, on which it exerts no action. 

The first mode of collecting gases may 
be practised by means of a bladder, mois- 
tened sufficiently to make it perfectly 
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pliable, and then rompressed so uto press 
out every particle of air from its cavity. 
In this state it may be easily filled with 
any gas. An oiled silk bag will answer 
the same purpose, and is more conve- 
nient in some respects, as it may be made 
of any size or form. Glass or metallic 
vessels, such as balloons, may also be 
emptied for the purpose of receiving 
gases, by fitting them with a stop-cock, 
and exhausting the air from them by 
means of an air-pump. 

But the second mode of collecting 
gases is the most convenient and com- 
mon. In which case the vessels may be 
filled either with a fluid lighter, or hea- 
vier, than the gas to be received into it 

The former method is seldom employ, 
ed ; but if we conduct a stream of any 
gas heavier than atmospheric air, such as 
carbonic acid gas, muriatic acid gas. Sec. 
to the bottom of any vessel, it will gra- 
dually displace the air, and fill the ves- 
sel. On the contrary, a gas lighter than 
atmospheric air, such as hydrogen, may 
be collected in an inverted vessel by con- 
ducting a stream of it to the top. But 
gases are most commonly collected by 
conducting the stream of gas into an in- 
verted glass jar, or any other vessel filled 
with water or mercury. The gas ascends 
to the upper part of the vessel, and dis- 
places the fluid. In this way gas may be 
kept a very lone time, provided a small 
quantity of the fluid be left in the vessels, 
which prevents both the escape of the 
gas, and the admission of atmospheric 
air. 

The vessels may be made of various 
shapes ; but those most commonly em- 
ployed are cylindrical. • They may be 
cither open only at one extremity, or 
furnished at the other with a stopcock. 
The manner of filling them with fluid is, 
to immerse them completely in it, with 
the open extremity directed a little up- 
wards, so that the whole air may escape 
from them, and then inverting them with 
their mouths downwards. For filling 
them with convenience, a trouf^b or cis- 
tern is commonly used. This should 
either b^ hollowed out of a solid block of 
wood or marble ; or, if it be constructed 
of wood simply, be well painted or lined 
with lead or tinned copper. Its size may 
vaiy very much ; but it must contain a 
sufficient depth of fluid to cover the 
largest transverse diameter of the ves- 
sels to be filled in it. At one end or side, 
there should be a shelf for holding the 
vessels after they are filled. This shelf 
shotild be placed about an inch and a half 



below the surface of the fluid, and should 
be perforated with several holes, forming 
the apices of corresponding conical exca. 
vations on the lower side, through whidi, 
as through inverted funnels, gaseous fluids 
may be more easily introduced into the 
vessels placed over them. In general, 
the vessels used with a mercurial appara- 
tus should be stronger and smaller than 
those for a water cistern, and we must 
have a variety of glass and elastic tabes, 
for conveying the gases from the vessels 
in which they are formed to the funneb 
under the shelf. 

The repeated distillation of any Buid b 
denominated rectification. When distil- 
lation renders the fluid stronger, or ab- 
stracts water from it, it is termed de- 
phlegmation. When a fluid isdistiUed 
off from any subsunce, it u called ab- 
straction ; and if the product be redis- 
tilled from the same subsUnce, or a fresh 
quantity of the same substance, it is de- 
nominated cohubation. 

The difference between distiUsHon and 
sublimation is only in the form of the 
product. When it is compact, it is term- 
ed a sublimate ; when loose and spongy, 
it formerly had the appelUtion of flowers. 
Sublimation is sometimes performed in a 
crucible, and the vapours are condensed 
in a paper cone, or in another crucible 
inverted over it ; sometimes in the lower 
part of a glass flask, cuctirbit, or phbl, 
and the condensation is effected in the 
upper part or capital, and sometimes in 
a retort with a very short and wide neck, 
to which a conical receiver b fitted. The 
heat is most commonly applied through 
the medium of a sand-bath : and the de- 
gree of heat, and the depth to which the 
vessel is inserted in it, are regulated by 
the nature of the sublimation. 

Congelation is the reduction of a fluid 
to a solid form, in consequence of the ab- 
straction of caloric. The means employ- 
ed for abstracting the caloric are, the 
evaporation of volatile fluids^ the sohitioa 
of solids, and the contact of cold bodies. 

Coagulation is the conversion of a fluid 
into a solid of greater or less consbtence, 
merely in consetiuence of a new arrange- 
ment of its particles, as during the pro- 
cess there is no separation of caloric or 
any other substance. The means of pro- 
ducing coagulation are, increase of tem- 
perature, and the addition of certain 
substances, as acids and rennets. 

Chemical Combination, is the intimate 
union of the particles of at least two he- 
terogeneous bodies. It is the effect re- 
sulting from the exertion of the attnction 
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of affinity, and is therefore subjected to 
all the laws of affinity. - 

To produce the chemical union of any 
two or more bodies, it is necessary that 
they possess an affinity for each other ; 
that their particles come into actual con- 
tact; that the strength of the affinity be 
greater than any counteracting causes 
which may be present. 

The principal counteracting causes are, 
the attraction of aggregation ; and affini- 
ties for other substances. The means to 
be employed for overcoming the action 
of other affinities will be treated of un- 
der Decomposition. The attraction of 
aggregation is overcome by means of 
mechanical division ; or the action of ca- 
loric. 

Combination is facilitated by increasing 
the points of actual contact ; by the means 
of mechanical agitation ; by condensation 
and compression ; and the processes em- 
ployed for producing combination may 
be considered, with regard to the nature 
of tlie substances combined, and to the 
nature of the compound produced. Gases 
combine with gases, and dissolve fluids or 
solids, or are absdrbed by them. Fluids 
are dissolved in gases, or absorb them : 
they combine with fluids, and dissolve 
solids, or are rendered solid by them. 
Solids are dissolved in fluids and in gases, 
or absorb gases, and solidify fluids. 

The combination of gases with each 
other, in some instances, takes place 
when umply mixed together: thus ni- 
trous and oxygen gases combine as soon 
as they come into contact ; in other in- 
stances, it is necessary to elevate their 
temperature to a degree sufficient for 
their inflammation, either by means of 
the electric spark, or the contact of an 
ignited body, as in the combination of 
oxygen gas with hydrogen or nitrogen 
gM. 

When gases combine witii each other, 
there is always a considerable diminution 
of bulk, and not unfrequently they are 
condensed into a liquid or solid form. Hy- 
drop^n and oxygen gases form water ; mu- 
riatic acid and ammonia gases form solid 
nniriate of ammonia. But when tlie com- 
bination is effected by ignition, a violent 
expansion, which endangers the bursting 
of tlie vessels, previously takes place, in 
consequence of the increase of tempera- 
ture. 

Solution is the diminution of aggrega- 
tion in any solid or fluid substance, in con- 
sequence of its entering into chemical 
combination. The substance, whether 
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solid or fluid, whose aggregation is les- 
sened, is termed the solvend; and the 
substance, by whose agency the solution 
is effected, is oflen called the n^nstruum* 
or solvent. Solution is said to be per- 
formed vid kunddd^ when the natural form 
of the solvent is fluid ; but when the agen- 
cy of heat is necessary to g^ve the solvent 
its fluid form, the solution is said to be 
performed vid need. The dissolving pow- 
er of each menstruum is limited, and is 
determinate with regard to each solvend. 
The solubility of bodies is also limited 
and determinate with regard to each mem- 
struum. 

When any menstruum has dissolved 
the ereatest possible quantity of any soU 
vend, it is said to be saturated with it. 
But, in some cases, althoueh saturated 
with one substance, it is stm capable of 
dissolving others. Thus a saturated so- 
lution of muriate of soda will dissolve a 
certain quantity of nitrate of potash, and» 
after that, a portion of muriate of ammo- 
nia. 

The dissolving power of solvents, and 
consequently the solubility of solvends, 
are generally increased by increase of 
temperature ; and conversely, this power 
is diminished by diminution of tempera- 
ture ; so that from a saturated solution, a 
separation of a portion of the solvend ge- 
nerally takes place on any reduction of 
temperature. This property becomes ex- 
tremely useful in many chemical opera- 
tions, especially in crystallization. 

Particular terms have been applied to 
particular cases of solution. 

The solution of a fluid in the atmos- 
phere is termed spontaneous evaporation. 
it is promoted by exposing a large sur- 
face, by frequenUy renewing the air in 
contact with the surface, and by increase 
of temperature. 

Some solids have so strong an affinity 
for water, that they attract it from the at- 
mosphere in sufficient quantity to dissolve 
them ; these are said to deliquesce ; others, 
on the contrary, retain their water of crjrs- 
tallization with so weak a force that the 
atmosphere attracts it from them, so that 
they crumble into powder. These are 
said to effloresce. Both operations are 
promoted by exposing large surfaces, and 
by a current of air ; but the latter is facili- 
tated by a warm, dry air, and the former 
by a cold, humid atmosphere. 

Solution is also employed to separate 
substances (for example, saline bodies), 
which are soluble in the menstruum, 
from others which are not. When our 

Co 
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object is to obtain the soluble substance 
in a state of purity, the operation is term- 
ed lixiviation, and as small a quantity of 
the menstruum as is possible is used. 
When, however, it is employed to free an 
insoluble substance from soluble impuri- 
ties, it is termed edulcoration, which is 
best perfbrmed by using a rery large 
quantity of the menstruum. 

Organic products being generally com- 
posed of heterogeneous substances, are 
only partially soluble in the different 
menstrua. To the solution of any of these 
Substances, while the others remain un- 
dissolved, the term extraction is applied ; 
and when, by evaporation, the substance 
extracted is reduced to a solid form, it is 
termed an extract, which is hard or soft, 
watery or spirituous, according to the de- 
gree of consistency it acquires, and the 
nature of the menstruum employed. 

Infusion is employed to extract the vir- 
tues of aromatic and volatile substances, 
which would be dissipated by decoction, 
and destroyed by maceration, and to se- 
parate substances of easy solution from 
others which are less soluble. The pro- 
cess consists in pouring upon the sub- 
stance to be infused, placed in a proper 
vessel, the menstruum, either hot or cold, 
according to the direction, covering it up, 
agitating it frequently, and after a due 
time, straining or decanting off the li- 
quor, which is now termed the infusion. 

Maceration differs from infusion, in be- 
ing continued for a longer time, and can 
only be employed for substances which 
do not easily ferment or spoil. 

Digestion, on the other hand, differs 
from maceration only in the activity of 
the menstruum being promoted by a 
gentle defi;Tee of heat. It is commonly 
performed in a glass matrass, which 
should only be filled one-third, and co- 
vered with a piece of wet bladder, pierc- 
ed with one or more small holes, so that 
the evaporation of the menstnium may 
be prevented as much as possible, with- 
out risk of bursting the vessel. The ves- 
sel may be heated, either by means of the 
sun*8 rays, of a common fire, or of the 
sand-bath : and when the last is employ- 
ed, the vessel should not be sunk deeper 
in the sand than the portion that is filled. 
Sometimes when the menstruum employ- 
ed is valuable, a distilling apparatus is 
used to prevent any waste of it. At other 
times, a blind capital is luted on the ma- 
tras^ or a smaller matrass is inverted 
within a larger one ; and as the vapour 
which arises is condensed in it, and runs 



back hito the larger, the process in tiib 
form has g^t the name of circulation, up- 
on which we have observed already. 

Decoction is performed by subjectiog 
the substances operated on to a degree of 
heat, which is sufficient to convert the 
menstruum into vapour, and can only be 
employed with advantage for extracting 
principles which are not volatile, and 
from substances whose texture is so dense 
and compact as to redst the less active 
methods of solution. When the menstru- 
um is valuable, that portion of it which is 
converted into vapour is generally saved 
by condensing it in a distilling appara- 
tus. 

Solutions in alcohol, if coloured, are 
termed tinctures, and in vinegar or wine, 
medicated vinegars or wines. The solu- 
tion of metals in mercury is termed amal- 
gamation. The combinations of other 
metals with each other form alloys. 

Absorption is the condensation of a gas 
into a fluid or solid form, in consequence 
of its combination with a fluid or solid. 
It is facilitated by increase of surfiice ami 
agitation ; and the power of absorption in 
fluids is much increased by compression 
and diminution of temperature, uthough 
in every instance it be limited and deter- 
minate. Dr. Nooth invented an ingeni- 
ous apparatus for combining gases with 
fluids, and Messrs. Schweppe, Panl, and 
Cuthbertson, have very advantageoosly 
employed compression. 

Fluids often become solid by entering 
into combination with solids, and this 
change is always accompanied by conn- 
derable increase of temperature, as in the 
slaking of lime. 

Chemical Decomposition is the separa- 
tion of the elementary parts of bodies 
which were chemically combined, and 
can only be effected by the agency of 
substances possessing a stronger affinity 
for one or more of the constituents of the 
compound, than these possess for each 
other. 

Decomposition has acquired various 
appellations, according to the phenome- 
na which accompany it. 

Dissolution differs from solution in be- 
ing accompanied by a decomposition, or 
change in the nature of the substance 
dissolved. Thus, we correctly say, a so- 
lution of lime in muriatic acid, and a dis- 
solution of chalk in muriatic acid. 

Sometimes a pas is separated during 
the action of bodies on each other. When 
this escapes with considerable violence 
and agitation of the fluid, it is termed ef- 
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ferveacence. Tlie ^ is very frequently 
allowed to escape into the atmosphere, 
but at other times is either collected in a 
pneumatic apparatus, or made to enter 
into some new combination. The vessels 
in which an efTervescing mixture is made, 
should be high, and sumciently large to 
prevent any loss of the materials from 
their running over, and in some cases the 
mixture must by made slowly and gradu- 
ally. 

Precipitation is the reverse of solution. 
It comprehends all those processes in 
which a solid is obtained by the decom- 
jposition of a solution. The substance se- 
parated is termed a precipitate, if it sink 
to the bottom of the fluid ; or a cream, if 
it swim above it. Precipitation, like so- 
lution, is performed either via humida, or 
via rieca ; and is effected by lessening the 
quantity of the solvent by evaporation ; 
by diminishing its powers, as by reduc- 
tion of temperature, or dilution 4 or by 
the addidon of some chemical agent, 
which, from its more powerful affinities, 
either combines with the solvent, and 
precipitates the solvend, or forms itself 
an insoluble compound with some con- 
stituent of the solution. 

The object of precipitation are, the 
separation of substances from solutions in 
which they are contained ; the purifica- 
tion of solutions from precipitable impu- 
rities; or the formation of new combina- 
tions. 

The two first means of precipitation 
have been already noticed. In perform- 
ing it in the last manner we may observe 
the following rules: — The solution and 
precipitant must possess the requisite de- 
l^ree of purity. The solution should be 
perfectly saturated, to avoid unnecessary 
expenditure of the solvent or precipitant. 
The one is to be added slowly and gradu- 
SkUy to the other. After each addition, 
they are to be thoroughly mixed by agi- 
tation. We roust allow the mixture to 
settle after we think that enough of the 
precipitant has been added, and try a lit- 
tle of the clear solution, by adding it to 
some of the precipitant; if any precipita- 
tion takes place, we have not aaded 
enough of the precipitant. This is ne- 
cessary, not only to avoid loss, but in ma- 
ny instances the precipitant, if added in 
excess, re-dissolves or combines with the 
precipitate. 

After the precipitation is completed, 

^e precipitate is to be separate from 

the supernatant fluid by some of the 

means already noticed. 

When the precipitate is the chief ob- 



ject of our process, and when it is not 
soluble in water, it is often advisable to 
dilute to a considerable degree both the 
solution and |)recipitant before perform- 
ing the operation. When it is only diffi- 
cultly soluble, we must content ourselves 
with washing the precipitate after it is 
separated, by filtration. In some cases 
the separation of the precipitate is much 
assisted by a ^ntle heat. 

Crystallization is a species of precipita- 
tion, in which the particles of the solvend, 
on separating from the solution, assume 
certain determinate forms. The condi- 
tions necessary for crystallization are, that 
the integrant particles have a tendency 
to arrange themselves in a determinate 
manner, when acted on by the attraction 
of aggregation; that they be disaggre- 
gated, at least so far as to possess suffi- 
cient mobility to assume their peculiar 
arrangement; and that the causes dis- 
aggregating them be slowly and gradually 
removed. 

Notwithstanding the immense variety 
in the forms of crystals, M. Hauy has 
rendered it probable that there are only 
three forms of the integrant particles ; the 
parallelepiped, the triang^ular prism, and 
the tetranedron. But as these particles 
may unite in different ways, either by 
their faces or edg^s, they will compose 
crystals of various forms. 

The primitive forms have been reduced 
to six ; the parallelepiped, the reg^ular 
tetrahedron, the octahedron with triangu- 
lar faces, the six-sided prism, the dode- 
cahedron terminated by rhombs, the do- 
decahedron with isosceles triangular faces. 

Almost all substances on ctystallizinr 
retain a portion of water combined witn 
them, which is essential to their existence 
as crystals, and is therefore denominated 
water of crystallization. Its quantity 
varies very much in different crystallized 
substances. 

The means by which the particles of 
bodies are disag^egated, so as to admit 
of crvstallization, are, solution, fusion, 
vaporization, or mechanical division and 
suspension in a fluid medium. The means 
by which the disaggregating causes are 
removed are, evaporation, reduction of 
temperature, and rest. 

When bodies are merely suspended in 
a state of extreme mechanical division, 
nothing but rest is necessary for their 
crystalUzalion. When they are disaggre- 

Sted by fusion or vaporization, the regu- 
ity of their crystals depends on the 
slowness wi^ which their temperature 
is reduced ; for if cooled too quickly^ their 
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particles have not time to arrange them- 
aelyes, and are conrerted at once into a 
confused or unvaried solid mass. Thus 
glass, which, when cooled quickly, is so 
perfectly uniform in its appearance, when 
cooled slowly has a crystalline texture. 
But in order to obtain crystals by means 
of fusion, it is often necessary, after the 
substance has begun to crystallize, to 
remove the part which remains fluid ; for 
otherwise it would fill up the interstices 
among the crystals first formed, and give 
the whole the appearance of one solid 
mass. Thus, after a crust has formed on 
the top of melted sulphur, by pouring 
off the still fliud part we obtain reguU^ 
crystals. 

The means by which bodies which 
have been disagg^egpited by solution are 
made to crystaluze most regularly, vary 
according to the habitudes of the bodies 
with their solvents and caloric. 

Some Mline substances are much more 
soluble in hot than in cold water. There- 
fore a boiling saturated solution of any of 
these will deposit, on cooling, the excess 
cf salt, which it is unable to dissolve 
when cold. These salts commonly con- 
tain much water of crystallization. Other 
salts are scarcely, if at all, more soluble 
in hot than in cold water; and, therefore, 
their solutions must be evaporated either 
by heat or spontaneously. These salts 
commonly contain little water of crystal- 
lization. The beauty and size of the 
crystals depend upon the purity of the 
solution, its quantity, and the mode of 
conducting the evaporation and cooling. 

When the salt is not more soluble in 
hot than in cold water, by means of 
gentle evaporation a succession of pel- 
Seles are formed on the top of the solu- 
tion, which either are removed, or per- 
mitted to sink to the bottom by their own 
weight ; and the evaporation is continued 
until the crystallization be completed. 
But when the salt is capable of crystalli- 
zing on cooling, the evaporation is only 
continued until a drop of the solution, 
placed upon some cold body, shews a 
disposition to crystallize, or at furthest 
only until the first appearance of a pelli- 
cle. The solution is then covered up, 
and set aside to cool, and the more slowly 
it cools the more regular are the crystals. 
The mother- water, or solution which re- 
mains after the crystals are formed, may 
be repeatedly treated in the same way, 
as long as it is capable of furnishing any 
more salt. 

When very large and beautiful crystals 



are wanted, they may be obtained by lay- 
ing well-formed crystals in a saturated 
solution of the same salt, and turning them 
every day. In this way their size may be 
considerably increased, though not with- 
out limitation, for after a certain time 
they grow smaller instead of larger. 

Crystallization is employed to obtain 
crystallizable substances in a state of 
purity ; or to separate them from each 
other, by taking advantage of their dif- 
ferent solubility at different tempera- 
tures. 

General Analyit reiuidng frmn the App^ 
caHm of Chemical Pvwert, 

The simple elementary substances into 
which bodies are capable of being re- 
duced, submitted to chemical action, are, 
light, caloric, electricity, galvanism, mag- 
netism, oxygen, hy(M^»gen, nitrogen, 
carbon, sulphur, soda, potash, phospho- 
rus, metals, and earths. Of these the 
first five have no appreciable gravi^, 
which is evinced by all the rest. Of the 
latter, again, some are combustible, others 
incombustible ; some oxygenizable, others 
destitute of all affinity for oxygen. But 
to enter minutely into these subjects 
would be to carry us beyond the limits 
of this article, and to infringe upon those 
that belong to chemistry as a general 
science, ana to which, as also to the seve- 
ral articles above enumerated in the 
alphabetical order, we refer the reader 
for further information. So little pro- 
g^ss, however, have we hitherto made 
in the general science of chemistry, that 
perhaps we are even now committing a 
double error, in offering the above as a 
table of simple elementary substances. 
It is possible that one of these sub- 
stances is, strictly speaking, a simple 
element, or, in other words, totally un- 
compounded of rudiments that are more 
simple. We may also be in an error in 
conceiving every one of tliem to be a 
distinct substance from every other : we 
have many reason^ for example, for aup- 
posing that galvanism and electricity are 
the very same substance, only in different 
states of modification : and some philoso- 
phers have ventured to suspect that 
ma^etism, or the magnetic power, is, 
in like manner, in unity with both. Nei- 
ther soda nor potash, again, are scarcely 
any longer to be regarded as simple 
substances ; we have many valuable ex- 
periments of Mr. Davy before us, by 
which they appear to have been corn- 
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plctely decomposed; and there can be 
little doubt of the full confirmation of 
these experiments by subsequent trials 
of other chemists. And in this case it is 
possible that metallic substances will 
nave to be as completely struck out of 
the list of simple elements as potash or 
soda. There are also several of the acids 
which are still admitted into the same 
catalogue, but whose pretensions are 
every day becoming* still more doubtful, 
and of which, on tliis very account, we 
have taken no notice, though we shall 
have occasion to advert to them, and 
especially the muriatic acid, as we pro- 
ceed. See LioHT, Caloric, Electrici- 
TT, &c. 

PART II. 

PBARXACXUTICAL PRSPARATIOTTB. 

The classes into which these are divided 
have a conaderable difference, as well 
in number as in arrangement, in our dif- 
ferent collegiate Pharmacopceias. That 
of the London College in present use is 
become perfectly obsolete, bo^ in order 
and nomenclature. To the nomenclature 
of the Edinburgh we have little to object, 
but cannot altogether approve of its or- 
der. Why the Sulpkurea should lead the 
way, and be so far separated from the Me- 
talUcct^ with which they are so intimately 
connected by nature, we know not. We 
have reason to believe, that the forth- 
coming* Pharmacopceia of the London 
College will, in this, as well as in several 
other respects, evince a more systematic 
attention. In the mean time, while we 
give the ^neral heads of both, we shall 
take the hberty of arranging them in the 
following manner: 

1. Acida, adds. 

3. Alkalina, alkalines. 

3. Terrea, earths. 

4. Sulphurea, sulphureous prepara- 

tions. 

5. Metallica, metalline preparations. 

6. Olea fizata, fixed oils. 

7. Aquae distillatx, distilled waters. 

8. Olea volatilia, volatile oils. 

9. Spiritos distillati, distilled spirits. 

10. Decocta, decoctions. 

11. Infusa, infusions. 

12. S3rrupi, syrups. 

13. Mellita, medicated honeys. 

14. Mistnne et emulsiones, mixtures 

and emulsions. 
« 15. Aceta, me^cated vinegars. 
16. Tinctune, tinctures. 



17. JEtherea, etherials and alcohols. 

18. Vina, medicated wines. 

19. Extracta, extracts. 

20. Pulveres, powders. 

21. Confectiones, confections. 

22. Trochisci, troches. 

23. Pilulz, pills. 

24. Cataplasmata, cataplasms. 

25. Linimenta, liniments* 

26. Unguenta, ointments. 

27. Cerata, cerates. 

28. Emplastra, plasters. 

Class I. Acida, Acids. 

The preparations under this name 
chiefly in use, and for which forms are 
given in the modern College Dispensa- 
tories, are 

Sulphuric, Edin. 

diluted, Edin. Lond. 

Vitriolic diluted, Edin. Lond. 

Nitric, Edin. 

Nitrous, Lond. Dubl. 

diluted) Lond. Dubl. 

Muriatic, Edin. Lond. Dubl. 

Acetous^ Lond. Edin. acetum distil. 
Dubl. 

Benzoic, Edin. Flores Benzoes, Lond. 

Succinic, Edin. oleum succini, Lond. 

Aqua acris fixi, Dubl. water impregnat- 
ed with fixed air. 

Nitrous acid is frequently impure. Sul- 
phuric acid is easily got rid of by re-distil- 
ling the nitrous acid from a small quan- 
tity of nitrate of potash. But its presence 
is not indicated when nitrous acid forms 
a precipitate with nitrate of baryte, as 
amiTDea by almost all chemical authors; 
for nitrate of baryte was discovered by Mr. 
Hume to be insoluble in nitrous acid. 

Muriatic acid is detected by the preci- 
pitate formed with nitrate of silver, and 
may be separated by dropping into the ni- 
trous acid a solution of nitrate of silver, as 
long as it forms any precipitate, and draw- 
ing off the nitrous acid by distillation. 

The general properties of nitrous acid 
have been dready noticed. Mr. Davy has 
shewn, tiiat it is a compound of nitric acid 
and nitric oxide, and that b^ additional 
doses of the last constituent, its colour is 
successively changed, from yeUow to 
orange, olive-green, and blue-green, and 
its specific gravity is diminished. 

Vinegar may be distilled either in a 
common still or in a retort. The better 
kinds of wine vinegar should be used. In- 
deed> with the best kind of vinegar, if the 
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distilUtion be earned on to any great 
length, it is extremely difficult to avoid 
empyreuma. The best method of pre- 
venting' tliis inconvenience is, if a retort 
be used, to place the sand but a little way 
up its sides, and when somewhat more 
than half the liquor is come over, to pour 
on the remainder a quantity of fresh vine- 
gar equal to the liquor drawn off. This 
may be repeated three or four times: the 
vinegar supplied at each time being pre- 
, viously heated. The addition of cold li- 
<|Uor would not only prolong the opera- 
tion, but also endanger the breaking of 
the retort. 

Lowitz recommends the addition of half 
an ounce of recently burnt and powdered 
charcoal to each pound of vinegar in the 
^11, as the best means of avoiding empy- 
reuma. 

If the common still be employed, it 
should likewise be occasionally supplied 
with fresh vinegar, in proportion as the 
acid runs off, and this continued until the 
process can be conveniently carried no 
further. The distilled acid must be rec- 
tified by a second distillation in a retort 
or glass alembic ; for although the head 
and receiver be of glass or stone ware, 
the acid will contract a metallic taint from 
the pewter worm. 

The residuum of this process is com- 
monly thrown away as useless, although, 
if skilfully managed, it may be made to 
turn to g^od account, the strongest acid 
still remaining in it. Mixed with about 
three times its weight of 6ne dry sand, 
and committed to distillation in a retort, 
with a well regulated fire, it 3rields an ex- 
ceedingly strong empyreumatic acid. It 
is, nevertheless, without any rectification, 
better for some purposes, as being strong- 
er than the pure acid ; particularly for 
making acetate of potash or soda: for 
then the empyreumatic oil is burnt out. 

Distilled vinegar should be colourless 
and transparent ; have a pungent smell, 
and purely acid taste, totally free from 
acrimony and empyreuma, and should be 
entirely volatile. It should not form a 
black precipitate on the addition of a so- 
lution of baryte, or of water saturated 
with sulphuretted hydrogen ; or change 
its colour when super-satdrated with am- 
monia. These circumstances show that 
it is adulterated with sulphuric acid, or 
contains lead, copper, or tin. 

Distilled acetous acid, in its eflTects on 
the animal economy, docs not differ from 
vinegar, and as it is less pleasant to the 
taste, it is only used for pharmaceutical 
preparations. 



Class II. JUkaUna, AxKAUVxa. 

The following are the chief prepara- 
tions under this head : 

Carbonas potassae, carbonate of potash, 
prepared kali, mild vegeUble alkali, 
salt of tartar. 

Potassa, pure kali, caustic vegetable al- 
kali. 

Potassa cum calce, lime with pure kali, 
mild caustic. 

Aqua potassx, Edin. aq. kali pari, Lond. 
water of potash, caustic ley. 

Acetis potassz, Edin. acetite of potash, 
acetated kali, Lond. 

Sulphas potassae, Edin. sulphate of pot- 
ash, vilriolated tartar, vitnolated kafi, 
Lond. 

Sulphas potrssx c. sulphure, Edin. sul- 
phate of potash with sulphur, sal poly- 
chrest, Lond. 

Sulphuretum potassae, Edin. sulphuret 
of potash, liver of sulphur. 

Tartris potassae, tartrite of potash, Edin. 
soluble tartar, tartarised kali, Lond. 

Carbonas sodae, carbonate of soda, Edia. 
prepared natron, Lond. 

Phosphas sodae, Edin. phoq>hate of 
soda. 

Murias sodae, muriate of soda, sea sah. 

Sulphas sodae, Edin. sulphate of soda, 
natron vitriolatum, Lond. Glauber's saH. 

Tartris sodae, Edin. tartrite of soda, na- 
tron tartarisatum. Lon. Rochelle salt. 

Alcohol ammoniatum, Edin. ammoniat- 
ed alcohol, spirit of ammonia, Lond. 

Carbonas ammoniae, Edin. carbonate of 
ammonia, prepared ammonia, Lond. 

Aqua carbonatis ammoniae, Edin. water 
of carbonate of ammonia. 

Aqua acetis ammoniae, Edin. water oC 
acetite of ammonia, spirit of mindere- 
sus. 

Hydro sulphuretum ammoniae, hydro 
sulphuret of ammonia. 

Liauor volutilis comu cervi, sal et oleum. 
Lend, spirit oil, and salt of hartshorn. 

Class III. Terrea, Eabths, urv 
Earthy Salts. 

The following are the preparations 
chiefly in use : 

Murias bai^tae, muriate of baryte, Edin. 

Aqua calcis, lime water, Edin. Lond. 
Dubf. 

Carbonas calcis praeparatus, prepared 
chalk, Dond. carbonate of lime, Edm. 

Phosphas calcis, E^n. phosphate of 
lime, burnt hartshorn, Lond. 

Carbonas magnesiae, Edin. magnesia al- 
ba, Lond. Dubl. carbonate of magnesia. 
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Phoaphaa calds, Edin. magnesin usta, 
I.oiid. burnt on calcined magpiesia. 

Sulphas aluminx exnccatus, Edin. dried 
sulphate of idumine, burnt alum, Lond. 

In the Dublin process for making mag- 
nena, there is a mutual decomposition of 
the two salts employed. The potash 
unites itself to the sulphuric acid, while 
the carbonic acid combmes with the mag- 
nesia. The large quantity of water used 
is necessary for the solution of the sul- 
phate of potash formed; and the boiling 
IS indispensably requisite for the expul- 
aon of a portion of the carbonic acid, 
which retains a part of the magnesia in 
solution. Sulphate of potash may be ob- 
tained from the liquor which passes 
through the filter, by evaporation. This 
is not pure, however, but mixed with un- 
decomposed carbonate of potash ; for one 
hundred parts of crystallized carbonate of 
potash are sufficient for the decomposi- 
tion of one hundred and twenty-five parts 
of sulphate of magnesia; and as the car- 
bonate of potash of commerce contains a 
larger proportion of alkali than the ciys- 
tallized carbonate, a still less proportion 
aliould be used. From these quantities 
about forty -five parts of carbonate of mag- 
nesia are obtained. 

The ablutions should be made with very 
pure water; for nicer purposes, distilled 
water may be used, and soft water is in 
every case necessary. Hard water for this 
process is peculiarly inadmissible, as the 
principle in waters, giving the property 
called hardness, is generally a salt of 
lime, which decomposes the carbonate of 
magnesia, by compound affinity, giving 
rise to carbonate of lime, while the mag- 
nesia unites itself to the acid of calca- 
reous salt, by which the quantity of the 
carbonate is not lessened, but is ren- 
dered impure by the admixture of carbo- 
nate of lime. Another source of impurity 
is the silica which the sub-carbonate of 
potash generally contains. It is most 
easil;^ got rid of by exposing the alkaline 
solution to the air for seveiil days before 
it is used. In proportion as it becomes 
saturated with caroonic acid, the silica is 
precipitated, and may be separated by 
filtration. 

The carbonate of maenesia thus prepar- 
ed, is a very light, vTiite, opaque sub- 
stance, without smeU or taste, effervescing 
with acids. It is not, however, saturated 
with carbonic acid. By decomposing sul- 
phate of magnesia by an alkaline carbo- 
nate, without the application of heat, car- 
bonate of magnesia is gradually deposited. 



in transparent, brilliant, hexagonal crys- 
tals, terminated by an oblique hexagonal 
plane, and soluble in about four hundred 
and eighty times its weight of water. The 
crystallized carbonate of magnesia con- 
sists of fifty acid, twenty-five magne£a» 
and twenty-five water; the sub-carbonate 
connsts of forty-eight acid, forty magne- 
sia, and twelve water; and the carbonate 
of commerce of thirty-four acid, forty-five 
magnesia, and twenty-one water. It is 
decomposed by all the acids, potash, so- 
da, baryte, lime, and strontian, the sul- 
phate, phosphate, nitrate, and muriate of 
alumina, and the super-phosphate of lime. 

Class IY. Sulphusba. 

The preparations under thislnead are 
few; we need only enumerate the two 
following : 

Sulphur lotum, Lond. washed flowers 
of sulphur. 

Sulphur prxcipitatum, Lond. precipi- 
tated sulphur. 

In preparing this last, instead of dis- 
solving sulphuret of potash in water, we 
may gradually add sublimed sulphur to a 
boiling solution of potash, until it be sa- 
turated. When the sulphuretted potash 
is thrown into water, it is entirely dissolv- 
ed, but not without decomposition, for it 
is converted into sulphate of potash, hy- 
droguretted sulphuret of potash, and sul- 
phuretted hydroguret of potash. The two 
last compounds are again decomposed on 
the addition of any acid. The acid com- 
bines with the potash, sulphuretted hydro- 
gen flies off* in the form of gas, while sul- 
phur is precipitated. It is of little conse- 
quence what acid is employed to precipi- 
tate the sulphur. The London College 
order the sulphuric; while the Dubhn 
College use nitrous acid; probably be- 
cause the nitrate of potash formed is 
more easily washed away than sulphate 
of potash. 

Precipitated sulphur does not differ 
from well-washed sublimed sulphur, ei- 
cept in being much dearer. Its paler 
colour is owing to its more minute divi- 
sion, or, according to Dr. Thomson, to 
the presence of a little water ; but from 
either circumstance it derives no supe- 
riority to compensate for the disagree- 
ableness of its preparation. 

These are aU the more simple prepara- 
tions of sulphur in common use. There 
are various preparations into which sul- 
phur enters as an ingredient ; but such as 
constitute compounds of the general 
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ngUire of metals, alkalieii, oilsy &c. will 
be found under those classes. 

Cljlss V. MetaUica. Mbtaluitb P«»- 

PAiULTIOMS. 

The metalline preparations are very 
numerous, especially those of antimony 
and quicksilver. 

Sulphuretum antimonii praeparatum, 
Edin. prepared' antimony. 

Oxidum antim. cum sulphure per nitra- 
turn potassae, Edin. crocus of antimony* 
Lond. 

Oxidum antimonii, cum sulphure, vi- 
trificatum, vitrified antimony, lA>nd. glass 
of antimony. 

Sulphuretum antimonii prxcipitatum, 
precipitated sulphuret^ or sulphur of an- 
timony, Lond. 

Hurias antimonii, Edin, muriated anti- 
mony, Lond. butter of antimony. 

Oxidum antimonii cum phosphate cal- 
cis, Edin. pulvis antimonialis, Lond. anti- 
roonial powder. 

Tartns antimonii, tartatised, or tartrite 
of antimony. 

Vinum tartritis antimonii, Edin. tartar, 
emetic, antimonial wine, Lond. 

Nitras argcnti, Edin. argentum nitra- 
tum, Lond. nitrate of silver, lunar caustic. 

frugo prxparata, Lond. Dub. prepared 
verdig^ise, or carbonate of copper. 

Solutio sulphatis cupri composita, Edin. 
styptic water. 

Ammoniaretum cupri, Edin. amraonia- 
cal copper. 

Aqua cupri aromoniati, Lond. water of 
the same. 

Ferri limatura purificata, Edin. purified 
iron filings. 

Carbonis fern, Edin. rubigo ferri, Lond. 
carbonate, or rust of iron. 

Sulphas ferri, Edin. vitriolated iron, 
Lond. sulphate of iron. 

Tinctura muriatis ferri, tincture of mu- 
riate of iron, Lond. 

Murias ammoniac et ferri, martial flow- 
ers, ammoniacal iron, Lond. 

Tinctura ejusdem, tincture of the same. 

Tartris ferri, tartrite of, or tartarised, 
iron, Lond. 

Vinum ferri, Lond. wine of iron. 

Hydrargyrus purificatus, Lond. purified 
quicksilver. 

Acetis hydrargyri, Edin. acetite of 
quicksilver. 

Murias hydrargyri, Edin. Lond. muriate 
of quicksilver, corrosive sublimate. 

Submurias hydrargyri, Edin. calomel, 
Lond. 



Submurias hydrargyri prxcipitatus, 
Edin. mild muriated quicksilver, Lond. 

Calx hydrargyri alba, Lond. white pre- 
cipitate. 

Hydrargyrus calcinaius. Dub. Lond. 
calcmed quicksilver. 

Oxydum hydrargyri rubrum, Edin. red 
precipitate. 

Subsulpbas hydrargyri flavus, Edin. vi- 
triolated quicksilver, Lond. 

Sulphuretum hydrargyri nigrum, Edin. 
atthiops mineral, turpeth mineral. 

Hydrargyrum sulphuratum nibrum, 
Lond. Dub. factitious cinnabar. 

Acetis plumbi, Edin. acetite of lead, su- 
gar of lead. 

Aqua lythargyri acetata, Lond. extract 
of lead. 

Cerussa acetata, Lond. acetated ceruse. 

Stanni pulvis, Lond. powder of tin. 

Oxydum zinci, Edin. oxide of zinc, cal- 
cined zinc, Lond. 

Carbonas zinci, Edin. impurus prxpara- 
tus, prepared calamine. 

Oxydum zinci impurum pratparatum, 
Edin. prepared tutty. 

Sulphas zinci, Edin. vitriolated zinc, 
Lond. 

The antimonial powder of the London 
College is supposed to be nearly the same 
with tne celebrated nostrumof Dr. Jame3» 
the composition of which was ascertained 
by Dr. Pearson of London, to whom we 
are also indebted for the above formula. 

By burning sulphuret of antimony and 
shavings of hartshorn in a white heat, the 
sulphur is entirely expelled, and the anti- 
mony is oxydized, while the gelatine of 
the hartshorn is destroyed, and nothing is 
left but phosphate of lime, combined with 
a little lime. Therefore the mass which 
results is a mixture of oxide of antimony 
and phosphate of lime, which corresponds, 
at least as to the nature of the ingredients, 
with James's powder, which, by Dr. Pear- 
son's analysis, was found to consist of 43 
phosphate of lime, and 57 oxide of anti- 
mony. Another excellent chemist, M. 
Chenevix, has lately proposed a method 
of forming tlie same combination in the 
humid way, with the view of obtaining a 
preparation always similar in its composi- 
tion and properties. He was led to this 
proposal, by considering the uncertainty 
of tne appUcation, and the precarious na- 
ture of tne agency of fire, by which means 
a variable portion of the oxide of antimony 
may be volatihzed, and that which remains 
may be oxydized in various degrees. 

M. CheneviXj therefore, proposes to 
prepare a substitute for James's powder, 
by dissolying together equal weights of 
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•abmumte of antimony and of phosphate 
of lime in the smallest possible quantitj 
of muriatic add^ and then pouring this 
solution graduallj into water sufficient* 
}y alkafiaed uith ammonia. For the rea- 
son mentioned in the preceding article, it 
is absohitety necessary that the muriatic 
aokition be poured into the alkaline liquor. 
Jly an opp€»te mode of procedure, the 
precipitate would contain more antimony 
St first, and towards the end the phos- 
phate of Kme would be predominant and 
the antimony would be partly in the state 
of a submuriate. The phosphate of lime 
is most conreniently obtained pure by 
dissolring calcined bone in muriatic acid, 
and by precipitating^ it by ammonia. If 
the ammonk be quite free from carbonic 
acid, no muriate of lime is decomposed. 
M. dtenevix also found that this precipi- 
tate is entirely soluble in every acid which 
can diSBotve either phosphate of lime or 
ojude of antimony separately, and that 
about 0.38 of James's powder, and at an 
aTerage 0.44 of the pulvis antimonialis of 
the London Pharmacopoeia, resist the ac- 
tion of erery add. 

Class VI. OUa Fixata, Pixn Oils. 

These oil are improperly denominated 
expressed, which is their usual characte- 
ristic name, as in some instances they are 
obt«ned without expression, and in other 
instances expression is employed to ob- 
tain Tolatile oils. The Edinburgh college 
luK^e therefore distinguished these differ- 
ent clasBes of oils by the terms fixed and 
Tolatile, which accurately characterize 
them. 

Fixed oil is formed in no other part of 
▼egetables than iii their seeds. Some- 
times, although very rarelv, it is contain- 
ed in the parenchyma of the fruit. Of 
this, the best known example is the oKve. 
But it is most commonly found in the 
seeds of dicotyledonous vegetables, some- 
times riso in the fVuit of monocotyledo- 
nous plants, as the cocos but3rracea. It 
has various degrees of consistency, from 
the tallow of the croton sebiferum of Chi- 
na, and the butter of the butter-tree of 
Africa, to the fluidity of oUve oil. 

Fixed oils are either, 1. Fat, eanly con- 
gealed, and not inflammable by nitric 
acid, oil of olives, almonds, rapeseed, 
and ben. 2. Drying, not congealable, in- 
flammable by nitric acid, oil of linseed, 
nut, and poppy. 3. Concrete oils, palm 
oil, Sec. 

Fixed oil b separated from fruits and 
seeds which contain it, either by expres- 
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sion or decoction. Heat, by renderii^ th4 
oil more limpid, increases very much the 
jiuantity obtained by expression; but as 
it renders it less bland, and more apt to 
become rancid, heat is not used in the 
preparation of oils which are to be em* 
ployed in medicine. When obtMned by 
expression, oils often contain a mixture 
of mudlage, starch, and colouring mat- 
ter ; but part of these separate in course 
of time, and fkll to the bottom. When 
oils become rancid, thay arc no k>ngeif 
tX for internal use, but are then s«d te 
effect the killing of quicksilver, as it ia 
called, more qmcklv. Decoction is prin- 
cipally used for the extraction of the 
viscid and consistent oils, which are melt- 
ed out by the beat of the boilmg water, 
and rise to its surface. 

Those who prepare large quantities of 
the oihof almonds, bfamch them, by steep- 
ing them in very hot water, which caosea 
their epidermis to swell, and separata 
easily. After they peel them, they dry 
them in a stove, then grind them in a 
mill like a coffee mill, and lastly, express 
the oil from the paste indosed m a hemp- 
en bag. By blanching the almonds, the 
paste which remains within the bar is sold 
with greater advantage to the peifumer^ 
and the oil obtained is perfectly colour- 
less. But the heat employed disposes 
the oil to become rancid, and the colour 
the oil acquires from the epidermis does 
not injure its qualities. For pharmaceu- 
tical use, therefore, the oil should not be 
expressed from blanched ahnonds, but 
merely rubbed in a piece of coarse linen, 
to separate the brown powder adhering 
to the epidermis as much as possible. 
Sixteen ounces of sweet almonds com^ 
monly ^ve five ounces and a half of ml. 
Bitter almonds afford the same propor- 
tions, but the oil has a pleasant bitter 
taste. 

In this manner are to be expressed* 

Oleum amygdalae, almond oil, from ^e 
kernel. 

Oleum lini, linseed oil, from the bruised 
seeds. 

Oleum ricini, castor oil, from the seeds 
previously decorticated. 

Oleum sinapeos, oil of mustard, from 
the bruised seeds. 

Class VII. ^qtut DiHiUaid, Distillib 
WATxaa. 

Substances which differ in volatility, 
may be separated fVom each other by 
applying a degree of heat capable of con- 
verting the most volatile into vapour, and 

Dd 
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by agim condennng this vapoor in a pro- 
per apparatus. Water is converted into 
▼apour at 212^, and may be separated by 
distillation from the earthy and saline mat- 
tera, which it always contains in a natural 
state. But it is evident, that if any sub- 
stances which are as volatile as water be 
exposed to the same de^ee of heat, 
either by immersing" them m boiling wa- 
ter, or exposing them to the action of its 
fteam, they wiU rise with it in distillation. 
In this way the camphor and volatile oils 
of vegetable substances are separated 
firom the more fixed principles ; and as 
water is capable of disserving a certain 
quantity of these volatile substances, it 
may be impregnated with a great variety 
of flavours by distilling it from different 
aromatic substances. If the subject of 
our distillation coutaip more volatile oil 
than the water employed is capable of 
dissolving, it will render the water milkv, 
and afterwards separate from it. It is m 
this way that essential oils are obtain- 
ed. 

. Essential oils are obtained only from 
odoriferous substances ; but not equally 
from all of this class, nor in quantity pro- 
portional to their degfree of odour. Some, 
which, if we were to reason from analo- 
gy, should seem very well fitted for this 
process, yield extremely little oil, and 
others none at all. Roses and chamo- 
nile flowers, whose strong and lasting 
smell promises abundance, are found to 
contain but a small quantity of oil ; the 
violet and jessamine flower, which per- 
fume the air witli their odour, lose their 
smell upon the gentlest coction, and do 
not afford any ou, on being distilled, un- 
less immense quantities are submitted to 
the operation at once ; while savin, whose 
disagreeable scent extends to no great 
distance, rives out the largest proportion 
of oil of ^most any vegetable known. 

Nor are the same plants equally fit for 
this operation, when produced in differ- 
ent soils or seasons, or at different times 
of their growth. Some yield more oil, if 
gathered when the flowers begin to fall 
off, than at any other time. Oft this we 
have examples in lavender and rue; 
others, as sage, afford the largest quan- 
tity when young, before they, have sent 
fortli any flowers ; and others, as thyme, 
when the flowers have just appeared. All 
fragrant herbs yield a larger proportion 
of oil, when produced in dry soils and in 
\^arm summers, than in opposite circum- 
stances. On the other hand, some of the 
disagreeable strong-scented ones, as 
wormwood, are said to contain most oil 



in rainy seasons, and when glowing ia 
moist rich grounds. 

Several chemists have beenof opinioii, 
that herbs and flowers, moderately dried, 
yield a greater quantity of essential oil, 
than if they were distilled when fresb. It 
is, however, highly improbable, that the 
quantity of essential oil will be inmased 
by drying ; on the contrary, part of it muft 
be dissipated and lost. But drying may 
sometimes be useful in other ways ; either 
by diminishing the bulk of the subject to 
be distilled, or by causing it to part with 
its oil more easily. 

The choice of proper instruments b of 
g^eat consequence for the performance of 
this process to advantage. There are 
some oils which pass mely over the 
swan-neck of the head of the coinmoB 
still : others, less volatile, cannot eauly be 
made to rise so high. For obtaining 
these last, we would recommend a large 
low head, having a rim or hollow canal 
round it : in this canal the oil is detain- 
ed in its first ascent, and thence con- 
veyed at once into the receiver, the ad- 
vantages of which are auflSciently obvi- 
ous. 

With regard to the proportion of water 
to be employed ; if whole plants, mode- 
rately dned, are used, or the shavings of 
woods, as much of either may be put in- 
to the vessel, as, lightly pressed, wiU oc- 
cupy half its cavity ; and as much water 
may be added as will fill two thirds of it. 
When fresh and juicy herbs are to be dis- 
tilled, thrice their weight of water wiU 
be fully sufficient ; but dry ones require a 
much larger quantity. In general, there 
should be so much water, that, after all 
intended to be distilled has come over, 
there may be liquor enough left to prevent 
the matter from burning to the still. The 
water and ingredients, utogether, should 
never take up more than three-fourths of 
the still ; there should be liquor enough 
to prevent any danger of an eropyreuiDa, 
but not so much as to be apt to bcul over 
into the receiver. • 

The subject of distillation should be 
macerated in the water until it be per- 
fectly penetrated by it. To promote this 
effect, woods should be thinly shaved 
across the g^in, or sawn, roots cut trans- 
versely into thin slices, barks reduced in- 
to coarse powder, and seeds slightly 
bruised. Very compact and tenacious 
substances require the maceration to be 
continued a week or two, or longer ; for 
those of a softer and looser texture, two 
or three days are sufficient; while some 
tender herbs and flowers not only stand 
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in no need of maeenitioiH bat lue even in- 
jured by it. The fermentation which was 
former^ preacribed in some instances is 
always hurtful. 

With regard to the fire» the operator 
ought to be expeditious in raising it at 
first, and to keep it up during the whole 
process, to such a degree only, that the 
oil may freely distil ; otherwise the oil 
will be exposed to an unnecessary heat; 
^ circomatance which ought as much as 
possible to be avoided. Fire communi- 
cates to all these oils a disagreeable im- 
pregnation, as is evident from their being 
much less grateful when newly distilled, 
than after Uiey have stood for some time 
in a cool place : and the longer the heat 
Is continued, the greater alteration it pro- 
duces in them. 

The greater number of oils require for 
their distillation the beat of water stron^^lv 
boiling ; but there are many also which 
rise with a heat considerably less ; such 
as those of lemon and citron peel ; of the 
flowers of lavender and rosemary, and of 
almost all the more odoriferous kinds of 
flowers. We have already observed, that 
these flowers have their fragrance much 
injured, or even destroyed, by beating or 
bruising them ; it is impaired also by the 
immersion in water in the present pro- 
ccu, and the more so in proportion to the 
continuance of the immersion and the 
heat ; hence oils distilled in the common 
manner, prove much less agreeable in 
smell than the subjects themselves. For 
the distillation of substances of this class, 
•another method has been contrived ; in- 
stead of being immersed in water, they 
are exposed only to its vapour. A pro- 
per quantity of water being put into the 
bottom of the still, the odoriferous herbs 
or flowers are laid lightly in a basket, of 
such a size that it may enter into the still, 
and rest against its sides just above the 
water. The head being then fitted on, 
and the water msde to boil, the steam, 
percolating throii^h the subject, imbibes 
the oil, without impairing its fragrance, 
and carries it over into the receiver. Oils 
thus obtained possess the odour of the 
subiect in an exquisite degree, and have 
nothing of the disagreeable scent per- 
ceivable in those distilled by boihng them 
in water in the common manner. 

Plants differ so much according to the 
aoU and season of which they are Uie pro- 
duce, and likewise according to their own 
BfgeBf that it is impossible to fix the quan- 
tity of water to be drawn from a certain 
weight of them to any invariable stand- 
ard. The dbtilUtion may always be con- 



tinued as long as the liquor runs wall 
flavoured off the subject, but no longer. 

In the distillation of essential oils, the 
water, as was observed in the foregoing 
section, imbibes always a part of the oil. 
The distilled liquors, here treated of, are 
no other than water thus impregnated 
with the essential oil of the subject: 
whatever smell, taite, or virtue, is com- 
municated to the water, or obtained in 
the form of watery liquor, being found in 
a concentrated state in the oil. 

All those vegetablei^ therefore, which 
contain an essential oil, will give over 
some virtue to water by distilUtion : but 
the degree of the impreg^tion of the 
water, or the quantity of water which the 
plant is capable of saturating with its vir- 
tue, are by no means in proportion to 
the quantity of its oil. The oil saturates 
only the water that comes over at the 
same time with it : if there be more oil 
than is sufficient for this saturation, the 
surplus separates, and concretes in its 
proper form, not miscible with the water 
that arises afterwards. Some odoriferous 
flowers, whose oil is in so small quantity 
that scarcely any visible mark of it ap- 
pears, unless fifty or an hundred pounds 
or more are distilled at once, g^ve never- 
theless as strong an imf)regnation to wa- 
ter as those plants which abound most 
with oil. 

Many have been of opinion, that dis- 
.tilled waters may be more and more im- 
pregnated with the virtues of the subject, 
and their strength increased to any as- 
signed degree, by cohobation, that is, bv 
re-distilling them repeatedly from fresh 
parceb of the plant ; experience, how- 
ever, shews the contrary. A water, skil- 
fully drawn in the first distillation, proves, 
on every repeated one, not strongt?r, but 
more disagreeable. Aqueous liquors are 
not capable of imbibing above a certain 
quantity of the volatile oil of vegetables ; 
and this they may be made to taxe up by 
one, as well as by any number of distilla- 
tions : the oftener the process is repeat- 
ed, the ung^teful impression which they 
generally receive from the fire, even 
at the first time, becomes greater and 
greater. 

Those plants which do not yield at first 
waters sufficiently strong, are not proper 
subjects for this process. 

The mixture of water and oil wluch 
comes over may either be separated im- 
mediately, by means of a separatory, or 
after it has been put into large narrow- 
necked bottles, and placed in a cool place, 
that the portion of oil which is not dis- 
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BolT«d in the w»ter may rise to the top, 
or link to the bottom, according to its 
fpeoific gniTity. It is then to be separat- 
^ either by a separatory, or by means 
of a small glass syringe ; or, by means of a 
filter of paper ; or lastly, by means of a 
woollen thread, one end of which is im- 
mened in the oil, and the other lower 
end in a phial: the <ttl will thus pass 
over into the phial by capillary attraction, 
mkI the thread is to be squeezed dry. 

Host distilled waters, when first pre- 
pai>ed, have a somewhat unpleasant smell, 
yhich, however, they gradually lose : it 
is therefore advisable to keep them for 
•ofne days after their preparation in ves- 
sels but slightly covered, and not to cork 
them up until they lose that smelL 

That the waters may keep the better, 
about one-twentieth part of their weight 
of proof spirit may be added to each alter 
they are dtstilled. I have been informed 
by a respectable apothecary, that if the 
simple distilled waters be rectified, by 
distilling them a second time, they will 
keep for several years without the addi- 
tum of any M>irit, which always gives an 
unpleasant flavour, and is often objec- 
- tionable for other reasons. 

Distilled waters are employed chiefly 
as gratefol diluents, as suitable vehicles 
for medicines of greater efficacy, or for 
rendering disgusmil ones more accepta- 
ble to the palate and stomach : few are 
depended on, with any intention of con- 
sequence, by themselves. 

To the cluster on nmple distilled wa- 
ters, the London college have annexed 
the following remarks. 

** We have ordered most of the waters 
to be distilled from the dried herbs, be- 
cause fresh are not ready at all times of 
the year. Whenever the fresh are used, 
the weights are to be increased. But 
whether the fresh or dried herbs be em- 
ploye^ the (^eratormay vary the weieht, 
according to the season in which they 
have been produced and collected." 

Herbs and seeds kept beyond the space 
of a year become less proper for the dis- 
tiUation of waters. 

To every gallon of theso waters add 
five ounces, by measure, of proof spirit. 

The Edinburgh College order half an 
ounce of proof spirit to every pound of 
the water, which is nearly the same. 

But the Dublin College order five 
ounces of proof spirit to be added to 
each pound, which is probably a typo- 
graphical error. 

Witer itself 18 <»dered to be distilled* 



to give it greater purity ; and the sub« 
stances from which distilled waters are 
'to be drawn are as follow; the weigh 
of each being sufiicient for a gallon. 

Two pounds of fresh orange-peel, 
Edin. 

Aquacitri aurantii. 
One p^und of sweet fennel aeedi 
bruised, Lond. Dubl. 

Aqua foeniouli dulcis. 
Six pounds of the recent petals of the 
damask rose. 

Aqua rosx centi^liK, Bdin. 
Aqua rose, Lond. Dub. 
Three pounds, Edin. one poond aad a 
half, Lood. Dubl. of peppermint. 

Aqua menthx piperitae, Edin. 
Aqua menthx piperitidis. Load. 
Dubl. 
Three pounds, Edin. one povind and 
a half, Lond. Dubl. of pennyroyal, m 
flower. 

Aqua roenthc pulegii, Bifio. 
Aqua pulegii, Loodi Dubi 
Two pminds of fresh lemon-peel. 

Aqua citri me<tic», Bdin. 
One pound and a half of spearmint. 

Aqua menthx sativK, Lond. IhM. 
One pound of cinnamon (macerated 
for a day), Lond^ Dubl. 

Aqua huiri ctnnanomi, Bdin. 
Aqua cinnamomi, Lond. Dubl. 
One pound of cassia. 

Aqua lauri cassae. Edin. 
One pound of bruised ditt seeds^ 

Aqua anethi, Lond. 
Hatf a pound of pinento (macerated 
for a day), L.ond. 

Aqua myrti pimentx, Edin. 
Aqua pimento^ Lond. 

The virtues of all these waters are near- 
ly alike ; and the peculiarities of eaeh 
will be easily understood by consulting 
the account given in the materia mechca, 
of the substance from which they are pre- 
pared. Mr. Nicholson mentions, that as 
rose-water is exceedingly apt to spoil, the 
apothecaries generally prepare it in small 
quantities at a time fixxn the leaves, pre^ 
served by packing them closely in cans 
with comsQon sidt This we understand 
is not the practice in Edinburgh, and in- 
deed cannot succeed with the petals of 
the damask rose, for they lose their amdl 
by dmng. The London apothecaries, 
therefore, probably use the red rose. The 
M some wal 



spoiling of some waters is owing to i 
mucilage carried over in the distiHatioii ; 
for, if rectified by a second distiSation, 
th^ keep perfoctlj. 
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YOLATILB 



These are prepared nearly in the same 
manner as distiUed waters, except that 
less water is to be added. 

Seeds, and woody substances, are to be 
prerioudy bruised, or rasped. The oil 
comes over with the water, and is after- 
wards to be separated from it, accordinr 
as it may be lighter than the water, and 
swim upon its surface, or heavier, and 
sink to the bottom. 

Hesides, in preparing distilled waters 
and oib it is to be obserred, that the 
goodness of the subject, its texture, the 
season of the year, and similar causes, 
must give rise to so many differences^ 
that no certain or general rule can be 
given to suit accurately each example. 
Hence the following is the mode pre- 
bribed by the Lcmdon College. 

According to these cfirections are pre- 
pared the volatile, distilled, or essential 
oils : or olea volatiha, Bdin. distilUy Dub. 
Tel essentialia, Lond. 

Anise, pimpinellx anist, Edin. ania» 
Loo. Pub. 

Caraway, car«n, Lond. Dub. 

Fennel seeds, seminnm fbniicaH dulcis. 

Dob. from the seeds. 

Juniper berries, juniperi communi^ 
Edin. oaccsmm jumpen. Dub. juniperi 
baccae, Lond. from the berries. 

Piniento, mjrrti pimentx, Edin. from 
tbefnnt. 

Fennel flowen, floruai famiculi du}d% 
Dob. 

Bosemary, rorismarini oflKcinafis, Edin. 
Toriiiiiarira, Lond. Dub. 

Lavender, lavandulx spies, Edin. la- 
vendulc. Lend. 

Peppennint, menthc piperita, Edin. 
n^tbaB piperitidis, Lond. Dub. 

Spearaunt, menthx sativa, Lond. Dub. 

Pennyroyal, pnle^ Lond. Dub. 

Origanum, onrani, Lond. Dub. 

Boe, mta. Dub. 

Savine, juniperi sabinir. Edin. Sil>ia«e. 
Dab. from the flower, or herb in flower. 

8aBsafms» luri sassafras, Edin. sassafras^ 
Load, tnm the root 

And, turpentine, pians picea, frt>m ^t 



The residunm, after the oil has been 
extracted, is the officinal rean (resina 
ilava) : and a rectilied spirit is obtained by 
distiHing the oil of turpentine with four 
times its weight of water. 

The spirit of turpentine, as this essen- 
tial oil Ins b«en styled^ 18 frequently taken 



internally as a diuretic and sudorific ; and 
it has sometimes a considerable effect^ 
when taken to the extent of a fe^^^ops 
only. It has, however, been given in 
much larger doses, especially when mixed 
with honey. Recourse bas principally 
been had to such doses in cases of chronic 
rheumatism, particularly in those modifi. 
cations of it which are termed sciatica 
and lumbago; but sometimes it induces 
bloody urine. 

The water employed in the distillation 
of volatile oils always imbibes somes por- 
tion of the oil; as is evident from the 
smell, taste, and colour, which it acquires. 
It cannot, however, retain above acertun 
quantity ; and, therefore, such as has been 
lUready used, and almost saturated itself, 
may be advantageously employed, instead 
of common water, in a second, third, or 
any future distillation of the aune subject. 

After the distillation of one oil, particu- 
lar care should be had to clean the worm 
perfectly before it be employed in the 
distillation of a different substance. Some 
oils, those of wormwood and aiiiaeeds, for 
instance, adhere to it so tenaciously, as 
not to be melted out by heat, or wa^ed 
pff by water: the best way of removing 
these is, to run a little spirit of wine 
through it. 

VoUtile oils, after they are distilled, 
should be suffered to stand for some days, 
in vessels loosely covered with paper, 
till they have lost their <hsa|freeable nery 
odour, and become limpid; then put 
them up in small bottles, which are to be 
kept quite full, closely stopped, in a co^ 
place. With these cautions^ they wiH 
retain their virtues in perfettion for msay 
years. 

Most of the oils mentioned above are 
prepared by our chemists in Britain, and 
are easily procurable in a tolerable de- 
gree of perfection ; but the oils from the 
more expensive spiceries, though stiU 
introduced among the preparations in the 
ftreign pharmacopoeias, are, when em- 
ployed among us> usually imported from 
abroad. 

These are frequently so much adulte- 
rated, that it is not easy to meet with such 
as are at all fit for use. Nor are these 
adulterations easily discoverable. The 
grosser abuses, indeed, may be rea<fi]v 
detected. Thus, if the oil be mixed with 
spirit of wine it will turn milky on Ute 
addition of water; if with expressed oi]^ 
rectified spirit will dissolve the volatile, 
and leate the other behind; if with oil c€ 
torpentiae^ on dipping a piece of paper 
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in the mixture, and drying it with a 
gentle beat, the turpentine will be be- 
trayed by its smetl. But the more subtile 
artists have contrived other methods of 
sophistication, which elude all trials of 
this kind. 

Some have looked upon the specific 

S-avity of oils as a certain criterion of 
eir genuineness. This, however, is not to 
be absolutely depended on ; for the genu- 
ine oils obtained from the same subjects 
often differ in grravity, as much as those 
drawn from different ones. Cinnamon 
and doves, whose oils usually sink in 
water, ^'ield, if slowly and warily dis- 
tilled, oils of great fragrancy, which are 
nevertheless specifically lighter than the 
aqueous fluid employed in their distilla- 
tion ; whilst, on the other hand, the last 
runnings of some of the lighter oils prove 
sometimes so ponderous as to unk in 
water. 

As all volatile oils agree in the general 
properties of solubility in spirit of wine, 
indissolubility in water, miscibility with 
water by the intervention of certain in- 
termedia, volatility in the heat of boiling 
water, &c. it is plain that they may be 
variously mixed with each other, or the 
dearer sophisticated with the cheaper, 
without any possibility of discovering the 
abuse by any trials of this kind. And, 
indeed it would not be of much advan- 
ta|^e to the purchaser, if he had infiJlible 
criteria of the j^nuineness of every indi- 
vidual oil. It u of as much importance 
that they be f^ood, as that they be genu- 
ine i for genuine oils, from inattentive dis. 
tillation and long and careless keeping, 
are often weaker both in smell and taste 
than the common sophisticated ones. 

The smell and taste seem to be the 
only certiun tests of which the nature of 
the thing will admit. If a bark should 
have, in every respect, the appearance of 
j^d cinnamon, and should be proved 
indisputably to be the genuine bark of 
the cinnamon tree, yet, if it want the 
cinnamon flavour, or has it but in a low 
degfree, we reject it ; and the case is the 
same with the oil. It is only from use 
and habit, or comparisons with speci- 
mens of known quality, that we can 
judge of the goodness either of the drugs 
themselves, or of their oils. 

Most of the volatile oils indeed are too 
hot and pungent to be tasted with safety; 
and the smell of the subject is so much 
concentrated in them, that a small varia- 
tion in this respect is not easily dis- 
tuifuiibedi iHit we can readily dilute 



them to any asng^able degree. A drof 
of the oil ma^ be dissolved in spirit of 
wine, or received on a bit of sugar, and 
dissolved by that intermedium in water. 
The quantity of liquor which it thus im- 
pregnates with its flavour, or the degree 
of flavour which it communicates to i 
certain determinate quantity, will be tkc 
measure of the degree of goodness of 
the oil. 

Medical use. Volatile oils, inediciniBy 
considered, agree in the general quahtiei 
of pungency and heat; in particular vir. 
tues they differ as much as the subjects 
from which they are obtuned, the oO 
being the direct principle in which the 
virtues, or at least a considerable part of 
the virtues, of the several subjects reside. 
Thus the carminative virtue of the wans 
seeds, the diuretic of jumper benie^ 
the emmenagogue of savin, the nervioe 
of rosemary, the stomachic of mint, the 
antiscori>utic of scurvy-grass, the cordial 
of aromatics, 8tc. are supposed to be con- 
centrated in their oils. 

There is another remarkable differ- 
ence in volatile oils, the foundation of 
which is less obvious, that of the degree 
of their pungency and heat. These arc 
by no means in proportion, as might be 
expeeted, to those of the subject they 
were drawn fW>m. Theoil of cmnamon, 
for instance, is excesmvely pun^nt and 
fiery ; in its undiluted state it is almost 
caustic ; whereas cloves, a spice which in 
substance is far more pungent than the 
other, yields an oil which is far less so. 
This difference seems to depend partly 
upon the quantity of oil afforded, cinna- 
mon yielding much less than cloves^ and 
consequently having its active matt^ 
concentrated into a smaller voluoie; 
partly upon a difference in the nature 
of the active parts themselves : for thou^ 
volatile oils contain always the specific 
odour and flavour of their subjecta^ 
whether grateful or ung^teful, they do 
not always contain the whole pungency: 
this resides frequently in a more fixed 
matter, and does not rise with thc^ oiL 
After the distillation of cloves, pepper, 
and some other spices, a part of their 
pungency is found to remain behind : a 
simple tincture of them in rectified spirit 
of wine is even more pungent than tneir 
pure essentia] oils. 

The more grateful oils are frequently 
made use of for reconciling to the sto- 
mach medicines of themselves disgustful. 

It has been customaiy to employ them 
as correctort for the reunouspui|^ve«; 
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an use which they do not seem to be well 
adapted to. All the service they can 
here be of is» to make the resin sit more 
easily at first on the stomach: far from 
abating the irritating quality, upon which 
the nolence of its operation depends, 
these pungent oils superadd a fresh sti- 
mulus. 

Volatile oils are never given slone, on 
account of their extreme heat and pun- 
gency^ which in some is so greoX, that a 
single drop let fall upon the tongue pro- 
duces a gangrenous eschar. They are^^ 
readily imbibed by pure dry sugar, and 
in this form may be conveniently exhibit- 
ed. Ground with eight or ten times their 
weight of sug^, they become soluble in 
aqueous liquors, and thus may be diluted 
to any assigned degree. Mucilages also 
render them miscible with water into an 
uniform milky liauor. They dissolve 
likewise in spirit of wine ; the more fra- 
grant in an equal weight, and almost all 
of them in less than four times their own 
quantity. These solutions may be either 
taken on sugar, or mixed with syrups, or 
tlie like. Or mixing them with water, 
the liquor grows milky, and the oil sepa- 
rates. 

The more pungent oils are employed 
externally against paralytic complaints, 
numbness, pains and aches, cold tumours, 
and in other cases where particular parts 
require to be heated or stimulated. The 
tooth-ach is sometimes relieved bv a 
drop of these almost caustic oils, received 
on cotton, and cautiously introduced into 
the hollow tooth. 

. Among the volatile oils ought aUo to 
be enumerated the empyreumatic oils; 
for these also are volatile, but have a cha- 
racter peculiar to themselves. The sim- 
ple volatile oils exist ready formed in the 
aromatic substances from which they are 
obtained, and are only separated from the 
fixed principles by the action of a heat 
not exceeding that of boiling water. The 
empjrreumatic, on the contrary, are al- 
ways formed by the action of a degfree of 
heat considerably hieher than that of boil- 
ing water, and are the product of decom- 
position, and a new arrangement of the ele- 
mentary principles of substances, contain- 
ing at least oxygen, hydrogen, and carbon. 
Their production is therefore always at- 
tended with the formation of other new 
products. In their chemical properties 
they do not differ verj' remarkably from 
the volatile oils, and are principally dis- 
tinguished from them by their unplea- 
sant, pungent smell, and rough, bitter- 
ish taste. The following are the chief: 



Oleum petrolei, oil of bitumen, or tar. 

Oleum succini, oil of amber, which ii 
afterwards rectified. 

Oleum animate, animal oil, obtained 
from hartshorn, which also is rectified by 
being agun distilled with water. 

Class IX. Spiritw DitHttoH, Distzllxb 
Spibits. 

The flavour and virtues of distilled wa- 
ters are owing, as observed in the pre- 
ceding chapter, to their being impregnat- 
ed with a portion of the essential oil of 
the subject from which they are drawn. 
Alcohol, considered as a vehicle for these 
oils, has this advantage above water, that 
it keeps all the oil that rises with it per- 
fectly dissolved into an uniform limpid 
liquor. 

Nevertheless, many substances, which, 
on being distilled with water, impart to 
it ^eir virtues in great perfection, i£ 
treated in the same manner with alcohol, 
scarcely give over to it any smell or taste. 
The cause of this difiPerence is, that alco- 
hol is not susceptible of so great a de- 
gree of heat as water. It is obvious, 
Uierefore, that substances may be vola- 
tile enough to rise with the heat of boil- 
ing water, but not with that of boiling al- 
cohol. 

Thus, if cinnamon, for instance, be 
committed to distillation with a mixture 
of alcohol and water, or with a pure proof 
spirit, which is no other than a mixture 
of about equal parts of the two, the alco- 
hol will arise first clear, colourless, and 
transparent, and almost without any taste 
of the spice ; but as soon as the more pon- 
derous watery fluid be^ns to arise, the 
oil freely comes over vnth it, so as to ren- 
der the liquor highly odorous, sapid, and 
of a milky hue. 

The proof spirits usually met with in 
the shops are accompanied with a degree 
of ill flavour, which, though concealed by 
means of certain additions, plainly disco- 
vers itself in distillation. This nauseous 
flavour does not beg^n to arise till after 
the purer spirituous part has come over, 
which is the very time that the virtues 
of the ingredients begin also to arise most 
plentiful^ ; and hence the liquor receives 
an ungrateful taint. To this cause prin- 
cipally is owing the general complaint, 
that the cordials of the apothecary are 
less agreeable than those of the same 
kind prepared by the distilkr; the latter 
being extremely curious in rectifying or 
purifying the spirits (when designed for 
what he calls fine goods) from all unplea- 
sant flavour. 
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Spirittu can cafvi« Edin. fpirit of c«r&- 
way. Take of caraway seeds half a 
pound ; diluted alcohol nine pounds. Ma- 
cerate two days in a close vessel ; then 
pour on as much water as will prevent 
empyreuma, and draw off by distillation 
nine pounds. 

Spiritus carvi, Lond. Dub. spirit of ca- 
raway. Take of caraway seeds, bruised, 
half a pound ; proof spirit of wine one 
gallon* (nine pounds. Dub,) water soiE- 
cient to prevent eropyreuma. Draw off 
one gallon, (nine pounds. Dub.) 

In the same manner is prepared the 
same quantity of spirit from 
Cinnamon, one pound, 

Spiritus lauri cinnamomi, Edin. 
Spiritus cinnamonu, Lond. Dub. 
Peppermint, one pound and a half, 
Spiritus mentnK piperitx, Bdin. 
Spiritus menthc pi|>eritidis, Lond« 
Spearmint, one pound and a half, 
Spiritus menth r sativK, Lond. 
Pennyroyal dried, a pound and a half, 

Spuritus putegii. Load. 
Nutmef^, well bruised, two ounces, 
Spiritus myristicK moschatie, Edin. 
Spiritus nucis moachats. Dub. 
Lond. 
Pimento, half a pound, 

Spiritus myrti pimentx, Edin. 
Spiritus pimento. Dub. Lond. 
The rest belonging to this division are 
obtained from 
• Lavender, 

Spiritus lavendulx, Lond. 
Spiritus lav. splcx. Edin. 
Rosemary, 

Spiritus rorismarini, Lond. Edin. 
Anise, &c. 

Spiritus anisi cempositus, Lond. 
Juniper, he. 

Spiritus juniperi compositus, I<ond. 
F«din. Dub. 
Horse-radish, &c. 

Spiritus raphani compositus, Lond. 
Dub. 
Asafistida, 

Spiritus Ammoniac faetidus. Load. 

Class X. Dec9cta, Dbcoctiohs. 

Decoctionn and infusions differ chiefly 
in the emplo3rment of boiling or of cold 
water. At the same time, however, that 
the increase of temperature in decoctions 
facilitates and expedites the solution of 
some fixed principles, \t gives others a 
tendency to decomposition, and dissi- 
pates all volatile matters. Decoction, 
therefore, can only be used with advan- 
tage for the extraction of prindplet which 



are nei^er rolatilixed nor altered by a 
boiling heat. 

To promote the action of the menstfu- 
um, inftision is sometimes premised to 
detoction. 

In compound decoctions it is some ti mes 
convenient not to put in all the iagredi- 
ents from the first, but in successioB, ac- 
cording to their hardnesi^ and the dift- 
culty with which their virtoea are ex- 
tracted s and if any aromatic, or other sub- 
stances containing volatile principles, cw- 
terinto the composition, the boiKng de- 
coction is to be smiply poured upon thent 
and covered up until it cool. 

Decoctions should be made in vessels 
sufficiently large to prevent any risk of 
boiling over, and should be contimiad 
without interruption, and gentiy. 

The official preparations under ttis 
class are. 

Decoctum althex oflicinalis^ Edin. de- 
coction 6i marshmallows. 

Decoctum anthemidis nobilis, Edin. de- 
coctum chamemxli, Lond. decoction of 
chamomile flowers. 

Decoctum dnchonx officinalis, Lond. 
Edin. decoction of Peruvian bark. 

Decoctum daphnes mezerei, Edin. de- 
coction of mezereon. 

Decoctum reoffres ineraia, Edin. de- 
coction of cabbage-tree bark. 

Decoctum guaiaci 6fBcinaliB comp. 
Edin. decoction of the woods. 

Decoctum hellebori albi, Lond. decoc- 
tion of white hellebore. 

Decoctum hordei, Lond. hord. distidn, 
Edin. decoction of barley. 

Decoctum polygalx senegc, Edin. de- 
coction of seneka. 

Decoctum sarsapariUs, Lond. Dnbl. de- 
coctum smilacissarsaparillK, Edin. dcooe- 
tion of sarsaparilla. 

Decoctum smilacis sarsaparillK, Edin. 
decoctum smilacis sarsaparilla, comp. 
Dubl. Lond. decoction of compound of 
the same. 

Decoctum ulmi, Lond. decoction of 
elm. 

Class XI. Jnfu»a, bmrsiOKF. 

We have already explained the sense 
in which we employ the term infosion. 
We confine it to the acti<Vn of a menstru- 
um, not assisted by ebullition, or any aab- 
stance consisting of heterogeneous prin- 
ciples, some of which are soluble, and 
others insoluble, in that menstraum. The 
term is generally used in a more exten- 
sive, but we are inclined to think, a \em 
qiNTtct tcntc. Thus, lime water Mid the 
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jnucikiges, which are commonly classed 
with the infunons, are instances of sim- 
ple solution, and the chalk mixture is the 
mechanical suspension of an insoluble 
substance. When the menstruum used 
is water, the solution is termed simply an 
infusion ; but when the menstruum is a1- 
cx>hol, and upon a colouring material, it 
is called a tincture ; when wine or yine-. 
gar, a medicated wine or vinegar. Infu- 
sions in water are extremely apt to spoil, 
and are generally extemporaneous pre- 
parations. 

The following are those officially pre- 
scribed : 

Infusum cinchonx, Edin. infusion of 
Peruvian bark. 

Infusum digitalis purpureae, Edin. infu- 
sion of fox-glove. 

Infusum gentianae compositum, Lond. 
infusum gentians lutes comp. Edin. in- 
fusion of gentian, compound. 

Infusum mimosat catechu, Edin. infu- 
sion of catechu. 

Infusum rhei palmati, Edin. infusion of 
rhubard. 

Infusum rosx, Lond. infusum rosx Gal- 
licx, Edin. infusion of roses. 

Infusum sennx, Lond. Dubl. infusion 
of senna. 

Infusum sennx tartarisatum, Lond. in- 
fusion of senna tartarised. ' 

Infusum tamarindi Ind. cum cassia sen- 
na, Edin. infusion of tamarinds and senna. 

Class XII. MucUaginea. Mccilagxs. 

These, as officially prescribed, are as 
follow : 

Mucilage amyli^ Lond. Edin. mucilage 
of starch. 

Mucilago tragacanthx, Lond. mucilage 
astragali tragac. Edin. mucilago gummi 
tragac. Dubf. mucilage of tragacanth. 

Musilago mimosx niloticae, Edin. muci- 
lago gummi arabici, Lond. mucilage of 
gum arabic. 

Mucilago sem. cydonii mali, Lond. mu- 
cilage of quince seed. 

Class XII. Syrupi. Sirups. 

In making these the following is the 
proportion, where no particulars are men- 
tioned in respect to the weight of sugar. 

Take of double-refined sugar twenty- 
nine ounces ; any kind of liquor one pint 
(one pint and a half, Dubl.) ; dissolve the 
sugar in the liquor, in a water bath (mix 
and boil down to one pound, Dubl.); then 
set it aside for twentv-four hours; take 

VOL. IX. 



off the scum, and pour off the syrup from 
the feces, if there be any. 

Syrups are solutions of sugar in any wa- 
tery fluid, whether simple or medicated. 
Simple syrup isnutriciousand demulcent. 
When made of fine sugar, it is transpa- 
rent and colourless. If necessary, it is 
easily clarified, by beating to a froth the 
white of an e^g with three or four ounces 
of water, mixing it with the syrup, and 
boiling the mixture for a few seconds, un- 
til the albumen coagulates, and, envelop- 
ing all heterogeneous matters, it forms a 
scum, which may be easily taken off, or 
separated by -filtration. When, instead of 
simple water, any other fluid is used for 
dissolving the sug^r, the syrup is then 
medicated. Medicated syrups are pre- 
pared, either with express juices, infu- 
sions, decoctions, or saline fluids. The ob- 
ject of forming these into syrups is, either 
to render them agreeable to the palate, 
or to preserve them from fermentation. 
In the latter case, the quantity of sugpir 
added becomes a matter of g^eat import- 
ance ; for if too much be employed, the 
sugar will separate by cr}'staHization ; and 
if too little, instead of preventing fermen- 
tation, it will accelerate it. About two 
parts of sugar to one of fluid are the pro- 
portions directed by the British Colleges 
with this view. But as, in some instances, 
a larger qukntity of fluid is added, and af- 
terwards reduced to the proper quantity 
by decoction, it will not be superfluous to 
point out some circumstances, which show 
the evaporation to have been carried far 
enough. These are, the tendency to form 
a pellicle on its surface, when a drop of 
it is allowed to cool ; the receding of the 
last portion of each drop, when poured out 
drop by drop, after it is cold ; and, what 
is most to be relied on, its specific gravity 
when boiling hot being about 1.385, or 
1.3 when cold. The syrup which re- 
mains, af\cr all the crystaliizable sugar , 
has been separated from it, has been 
much, and probably justly, recommended 
by some for the preparation of medicated 
syrups and electuaries, although its phar- 
maceutical superiority is actually owing 
to its impurity. 

The following are the official prepara- 
tions. 

Syrupus simplex, Edin. simple syrup. 

SyrupUs acidi acetosi, Edin. syrup of 
acetous acid. 

Syrupus allii, Dubl. syrup of g^lic. 

Syrupus althex, Lond. Edin. syrup of 
marshmaliows 

Ee 
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Syrupuszingiberisy Lond. syrupoiamo- 
ini zing. Edin. syrup of ginger. 

Syrupus cortids zurzntii, Lond. syru- 
put citn aurantii, Edin. lynip of orange- 
peel. 

Syrupua limonis succi, Lond. Dubl. sy- 
rupus citri medici, Edin. syrup of lemons. 

Syrupus sued fhictus mon« Dubl. sy- 
rupus sued fructus rub. idxi, Lond. syrup 
of mulberries. 

Syrupus sued fructus ribis nig^, Lond. 
sjrrup of black currants. 

Syrupus colchici autumnalls, Edin. sy- 
rup of colchicum. 

Syrupus caryophylli rubri, Lond. syru- 
pus dianthi caryophylli, Edin. syrup of 
clove July flowers. 

Sjrrupus crod, Lond. syrup of saffron. 

Syrupus mannx, Dubl. sjrup of manna. 

S>Tupus papaveris soronifen, Edin. sy- 
rupus papaveris albi, Lond. syrup of white 
poppies. 

Syrupus papaveris erratici, Lond. syrup 
of red poppies. 

Syrupus opii, Dubl. syrup of opium. 

Syrupus rfaamni cathartici, Edin. syru- 
pus ^)inx cervi, Lond. syrup of buck- 
thorn. 

^ Syrupus rosK, Lond. syrupus rosae cen- 
tifoHx, Edin. syrup of damask roses. 

Syrupus rosae Gallicx, Edin. syrup of 
roses. 

Syrupus scIHk maritime, Edin. syrup 
of squiUs. 

Syrupus tolutanus, Lond. ffvrupus to- 
luiferx balsami, Edin. syrup of biusam of 
tolu. 

Syrupus violx, Lond. syrupus violae 
odoratae, Edin. syrup of violets. 

Class XIU. MslHta. Medicatzd 

HOITBTS. 

Honepr itself is first to be despumated 
or clarified by dissolving it in a water-batb, 
and removing the scum as it arises. The 
following preparations are then made of it. 

Mel. acetatum, Lond. honey acetated, 
simple oxymel. 

Oxymel colchid, Lond. oxymel of mea- 
dow saffron. 

Mel. rose, Lond. Dubl. honey of roses. 

Mel. scillx, Lond. honey of squills. 

Oxymel scillae, Lond. oxymel of squills. 

Oxymel zruginis, Lond. oxymel of ver- 
digris. 

Class XIV. MUtur<e et EmtUaMnet. Mix- 

TURKS ASTD EmCLSIOHS. 

This double class comprehends prepa- 
rations in which oils and other substances. 



insoluble in water, are mixed with* an^ 
suspended in, watery fluids, by meaas of 
sucn viscid substances as mucilages and 
syrups. 

Emulno amygdalae communis, Edio. 
lac amygdalat, Lond. almond emulsion. 

Emulsio arabica, Edin. Dubl. gum ara- 
ble emulnon. 

Emulsio camphorata, Edin. mistura 
camphorata, Lond. camphorated emulsion 
or mixture. 

Lac ammoniaci, Lond. DubL emulsioa 
of g^um ammoniac. 

Lac as« fcetidx, Lond. emulsion of asa- 
foetida. 

Mistura moschata, Lond. musk mix- 
ture. 

Mistura cretacea, Lond. chalk imxture. 

Decoctum comu cervi, Lond. decoction 
of hartshorn. 



Class XV. 



^ceta, MiDicATsn Vi- 

HBOABS. 



Infusions of vegetable substances iu 
acetic acid are commonly called medicat- 
ed vineg^ars. The action of the add in 
this case may be considered as twofold. 

1. It acts simply as water, in conse- 
quence of the great quantity of water 
which enters into its composition, and 
generally extracts every thing which wa- 
ter is incapable of extracting. 

2. It exerts its own pecuhar action as 
an acid. In consequence of this, it some- 
times inoreases the solvent power of its 
watery portion, or dissolves substances 
which water alone is incapable of dissolv- 
ing, and in a few instances it impedes the 
solution of substances which water alone 
would dissolve. 

As acetic acid, in itself sufficiently per- 
ishable, has its tendency to decompo«tion 
commonly increased b^ the solution of 
any vegetable matter in it, it should never 
be used as a menstruum, unless where it 
promotes the solution of the solvend, as 
in extracting the acrid principle of squills, 
colchicum, &c. and in dissolving the vo- 
latile, and especially the empyreumatic 
oils, or where it coinddes with the virtues 
of the solvend. 

Acetum aromaticum, Edin. aromatic 
vinegar, thieves vinegar. 

Acetum colchici, Dubl. vinegar of mea- 
dow saffron. 

Acetum scilliticum, Lond. acetum scilbe 
maritiroae, Edin. vinegar of squills. 

Acidum acetosum camphoraturo, Edin . 
camphorated acetous acid. 



Digitized by VjOOQ IC 



PHARMACY. 



Class XVI. Tincture. Tikctubu. 

The term tincture has often been em- 
ployed in a very mgue sense. It is now 
commonly applied to coloured solutions, 
Blade by di^festion in alcohol, or diluted 
alcohol. But it is also, though perhaps 
incorrectly, extended to solutions in ether, 
etherial roirits, and spirit of ammonia. 

Alcohol is capable of dissolving resins, 

£am resins, extractive, tannin, sugar, vo- 
tile oils, soaps, camphor, adipocere, co- 
louring matters, acids, alkalies, and some 
compound salts. Ifany of these, as Uie 
gum resins, soaps, extractive, tannin, su- 
gar, and saline substances, a^ also solu- 
ble in water, while water is capable of dis- 
solving substances, such as nim, gelatine, 
and most of the compound salts, which 
are insoluble in alcohol. But the insolu- 
bility of these substances in the different 
menstrua b not absolute, but merely re- 
lative ; for a certain proportion of alcohol 
may be added to a solution of gum in wa- 
ter without decomposing^ it ; and a solu- 
tion of renn in alcohol will bear a certain 
admixture of water without becomins^ tur- 
bid, Thereibre, diluted alcohol, which is 
a mixture of these two menstrua, seme- 
times extracts the virtues of heterogene- 
ous compounds more completely than ei- 
ther of them separately. 
Alcohol is used as a menstruum : 

1. When the solvend is not soluble, or 
sparingly soluble, in water. 

2. When a watery solution of the sol- 
vend is extremely perishable. 

3. When the use of alcohol is indicated 
as well as that of the solvend. 

In making alcoholic tinctures, we must 
observe, that the virtues of recent vegeta- 
ble matters are very imperfectly extracted 
by spirituous menstrua. They must, 
tnerefore, be previously carefully dried, 
and as we cannot assist the solution by 
means of heat, we must facilitate it by re- 
ducing the solvend to a state of as minute 
mechanical division as possible. To pre- 
vent loss, the solution is commonly made 
in a dose vessel, and the heat applied 
must be very gentle, lest it be broken by 
the expansion of vapour. 

The action of tinctures on the living 
system is always compounded of the ac- 
tion of the menstruum, and of the matters 
dissolved in it. Now, these actions may 
either coincide with, or oppose, each 
other; and as alcohol is at all times a 
powerful agent, it is evident that no sub- 
stance should be exhibited in the form of 
a tincture, whose action is different from 
that of alcohol, unlets it be capable of 



operating in so small a dose, that the 
quantity of alcohol taken along with it is 
inconsiderable. 

Tinctures are not liable to spoil, as it is 
called, but they must nevertheless be 
kept in well closed phials, especiaUy when 
they contain active ingredients, to prevent 
the evaporation of the menstruum. 

They generally operate in doses so small 
that they are rarely exhibited b^ them- 
selves, but commonly combined with some 
vehicle. In choosing the latter, we must 
select some substance which does not de- 
compose the tincture, or at least separates 
nothing from it in a palpable form. 

The London college direct all tinctures, 
except that of muriate of iron, to be pre- 
pared in closed phials. 

The Dubhn college explidn, that, when 
they order substances to be digested, 
they mean it to be done with a low degree 
of heat; and when they are to be mace- 
rated, it is to be done with a degree of 
heat between 60^ and 90^. 

Tinctura aloes, Lond. tinctura succoto- 
rinae, Edin. tincture of aloes. 

Tinctura aloes composita, Lond. tinc- 
tura aloes cum myrrhi^ Edin. tincture of 
aloes with myrrh. 

Tinctura cardemom^ Lond. tinctura 
amomi repeutis, E^in, tincture of carda- 
moms. 

Tinctura serpentariae, Lond. tinctura 
aristolochise serpentariz, Edin. tincture of 
snake-root. 

Tinctura asx fcctidae, Lond. Dubl. tinc- 
ture of asafcetida. 

Tinctura aurantii corticis, Lond. Dubl. 
tincture of orange-peel. 

Tinctura balsami peruviani, Lond. tinc- 
ture of balsam of Peru. 

Tinctura benzoes composita, Lond. 
Edin. tincture of benjamin, compound. 

Tinctura camphorx, Edin. spintus cam- 
phoratits, Lond. Dub. tincture of camphor, 
camphorated spirit. 

In this the Edinburgh titie is grossly 
inaccurate ; the preparation being quite 
colourless instead of tinctured. 

Tinctura cascarillK, Lond. Dubl. tinc- 
ture of cascarilla. 

Tinctura sennae, Lond. Dubl. tincture of 
senna. 

Tinctura casnae sennae componta, Edin. 
tincture of senna compound; elixir of 
health. 

Unctura castorei, Lond. Dub. tincture 
of castor. 

Tinctura cinchonae, Lond. Edin. tinc- 
ture of Peruvian bark. 

Tinctura cinchonae, coroponta, Lond. 
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Dubl. tincture of Peruvian b&rlc« com- 
pound. 

Tinctura columbx, Lond. Edin. Dubl. 
tincture of Columbo. 

Tinctura jalapx, Lond. Dubl. tinctura 
conyolvuli jsdapac, Edin. tincture of jalap. 

Tintura croci, Edin. tincture of saffron. 

Tinctura digitalis purpureae, Edin. tinc- 
ture of foxglove. 

Tinctura galbani, Lond.Unctureof gal- 
banum. 

Tinctura gentians composita, Lond. 
Edin. tincture of gentian, compound. 

Tinctura guaiaci, Bdui. tincture of 
guaiacum. 

Tinctura hellebori nig^» Lond. Dubl. 
tincture of black hellebore. 

Tinctura hyoscyami nigri, Edin. tinc- 
ture of henbane. 

Tinctura kino, Edin. Dubl. tincture of 
kino. 

Tinctura cinnamomi, Lond. Dubl. tine- 
tura lauri cinnamomi. Edin. tincture of 
cinnamon. 

Tinctura lauri cinnamomi (omposita, 
Edin. Lond. tincture of cinnamon, com- 
pound. 

Tinctura lavendula comp. Dubl. spiri- 
tus lavendulzcomp, Lond. spiritus laven- 
dulz spies comp. Edin. tincture of laven- 
der, and spirit of lavender. 

Here the Dublin title is wrong; the 
tincture is not derived from the lavender, 
but from the red saimders. 

Tinctura cantharidis, Lond. Dubl. tinc- 
tura meloes vesicatorii, Edin. tincture of 
cantharides. 

Tinctura misosae catechu, Edin. tinc- 
ture of catechu. 

Tii^ictura moschi, Dubl. tincture of 
musk. 

Tinctura myrrhac, Lond. Edin. Dubl. 
tincture of myrrh. 

Tinctura opii, Lond. Edin. Dubl. tinc- 
ture of opium. 

Tmctura opii camphorata, Lond. Dubl. 
tincture of opium camphorated. 

Tinctura rnabarbari, Lond. Dubl. tinc- 
tura rhei palmati, Edin. tincture of rhu- 
barb. 

Tinctura rhabarbari composita, Lond. 
tincture of rhubarb, compound. 

Tinctura rhei cum aloe, Edin. tincture 
of rhubarb with aloes. 

Tinctura rhei cum gentiana, Edin. tinc- 
ture of rhubarb with gentian. 

Tinctura sabinx composita, Lond. tinc- 
ture of savin, compound. 

Tinctura saponis, Edin. linimentum 
saponis compomtum, Lond. linimentum 
saponaceum, tincture of opodeldoc. 



Tinctura saponis cum op'io, Edki. aao- 
dyne liniment. 

Tinctura scillae, Lond. Dubl. tincture of 
squill. 

Tinctura bals. tolutani, Lond. Dobl. 
tinctura toluiferx balsamic. Edin. tinctofc 
of balsam of tolu. 

Tinctura valeriaux, Lond. tincture of 
valerian. 

Tinctura veratri albi, Edin. tincture of 
white hellebore. 

Tinctura zingiberis^ Lond. tincture of 
ginger. 

Class XVII. JEtherea, Etubiax. 
Spirits. 

Alcohol, alcohol. 

JEther sulphuricus, Edin. aether ▼ttrtoli- 
cus, T^ond. Dubl. sulphuric ether, litriolk 
ether. 

£lher sulphuricus cum akohole, Edin. 
spiritus etheris vitriolici, Lond. ^irit of 
ether. 

Oleum vini, Lond. oil of wine. 

Spiritus ztberis vitriolici comp. LozhL 
Honman's anodyne liquor. 

Spiritus xtheris nitrosi, Lond. Edin. 
spint of nitrous ether. 

Linimentum carophone compoutmii, 
Lond. compound camphor liniment. 

Linimentum volatile, Dubl. volatile Hni- 
ment. 

Alcohol ammoniatumaromaticuiD, E£n. 
spiritus ammoniz compositus, Lond. aal 
volatile. 

Spiritus ammonix succinatus, Lond. un- 
ber, spirit of ammonia, or eau de luce. 

Tinctura castorei composita, £din. 
compound tincture of castor. 

Tinctura cinchonx ammoniata, Lond. 
ammoniated tincture of dnchona. 

Tinctura guaiaci ammoniata, Rdin. 
Lond. tincture of guaiacum. 

Tinctura opii ammoniata, Edin. tincture 
of opium. 

Tinctura valerianx ammoniata. Load. 
Dubl. tincture of yalerian. 

Class XVin. Vina. Midicatbd 

WlHES. 

M. Parmentier has occupied thirtjr^two 
pages of the Annales de Chimie, to prore 
that wine is an extremely bad menstruum 
for extracting the virtues of mediciittl 
substances. His argument (for there is 
but one J, is, that by the infusion of ren- 
table substances in wine, its natural ten- 
dency to decompontion is so much acce- 
lerated, that at toe end of the process, in- 
stead of wine, we bare only aiitjaoor oon- 
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taming the elements of bad vinegar. As 
a solvend, dilated alcohol perfectly super- 
sedes the use of wine ; and if- we wish to 
use wine to corer the taste, or to assist 
the operation of any medicine, M. Parmen- 
tier proposes, that a tincture of the sub- 
stance should be extemporaneously mix- 
ed with wine as a rebicle. 

Notwithstanding this argument appears 
to us to have great wei^t, we shall al- 
low to the medicated wines, retained in 
the pharmacopoeias, the characters they 
still generally possess. 

Yinum aloes, Lond. vinum aloes succo- 
torinx, Edin. wine of aloes. 

Vinum gentianae compositum, Edin. 
wine of gentian compound. 

Vinum ipecacuanhae, Lond. Dubl. wine 
of ipecacuanha. 

Vinum nicotians tabaci, Edin. wine of 
tobacco. 

Vinam rhabarbari, Lond. vinum rhei 
palmati, Edin. wine of rhubarb. 

The roetalic wines hare been noticed 
already. 

CLASS XIX. Extracta. Extbacts. 

Extract, in pharmacy, has been long 
used, in the true and general sense of the 
term, to express a substance extracted 
from bodies of aU kinds, by the action of 
whatever menstruum, and reduced to 
apis«tude by the evaporation of that men- 
struum. Of late, however, it has been 
employed in a different and more limited 
sense, as the name for a peculiar princi- 
ple, which is often, indeed, contidned in 
extracts, and which before had no proper 
appellation. It is in the former sense 
that we employ it here, and in which we 
wirii it to be only used, while a new word 
should be invented as the name of the 
new substance. Till a better be propos- 
ed, we shall call it extractive. 

Extracts are of various kinds, according 
to the nature of the substances from which 
they are obtained, and the menstruum 
employed; but they commonly consist •f 
gum, sugar, extractive, tannin, gallic 
acid, or resin, or several of them mixed 
in various proportions. The menstrua 
Biost commonly employed are water and 
aJcohol. The former is capable of ex- 
tracting all the substances enumerated, 
except the resin, and the latter all except 
the gum. Wine is also sometimes em- 
ployed, but very improperly; for as a 
solvend it can only act as a mixture of al- 
cohol and water, and the principles which 
it leaves behind, on evaporation, are rather 
injurious than of advantage to the extract. 



Water is the menstruum most econo- 
mically emnloyed in making extracts, as 
it is capable of dissolving lul the active 
prindples except resin, and can have its 
solvent powers assisted by a considerable 
degree of heat. 

Watery extracts are prepared by boil- 
ing the subject in water, and evaporating 
the strained decoction to a thick consist- 
ence. 

It is indifferent, -with regard to the me- 
dicine, whether the subject be used fresh 
or dry ; since nothing that can be pre- 
served in this process will be lost by dry. 
ing. With regard to the facility of ex- 
traction, there is a very considerable 
difference ; vegetables in g^eneral giving * 
out their virtues more readily when mo- 
derately dried than when fresh. 

Very compact dry substances should 
be reduced into exceedingly small parts, 
previously to the affusion of the men- 
struum. 

The quantity of water ought to be no 
greater than is necessary for extracting 
the virtues of the subject. This point, 
however, is not very easily ascertained ; 
for although some of the common princi- 
ples of extracts be soluble, in a very small 
proportion of water, there are others, 
such as the tannin, of which water can 
dissolve only a certain proportion, and 
cannot be made to take up more by any 
length of boiling, and we have no very 
good method of knowing when we have 
used a sufficient quantity of water; for 
vegetable substances will continue to co- 
lour deeply paccessive portions of water 
boiled with them, long after they are 
yielding nothing to it but colouring mat- 
ter. Perhaps one of the best metliods is, 
to boil the subject in succesave quanti- 
ties of water, as long as the decoction 
forms a considerable precipitate with the 
test which is proper for detecting the 
substance we are extracting, such as, a so- 
lution of gelatine for tannin, of alum for 
extractive, &c. 

*« The decoctions are to be depurated 
by colature ; and afterwards suffered to 
stand for a day or two, when a conmde- 
rable quantity of sedimeAt is usually 
found at the botton. If the liquor, pour- 
ed off clear, be boiled down a little, and 
afterwards suffered to cool again, it will 
deposit a fresh sediment, from which it 
may be decanted before you proceed to 
finish the evaporation. The decoctions 
of very resinous substances do not re- 
quire this treatment, and are rather in- 
jured by it, the resin subsiding along: 
with the inactive dregs." 
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Such are the directimis given in most 
of l>r. Duncan's editions of the New 
Edinburgh Dispensatory, for the depura- 
tion of the decoctions, and we have in- 
serted them at full length, because, al- 
though we doubt very much of their 
propriety, our reasons for so doing are 
scarcely more than hypothetical. We 
would advise the decoctions to be evapo- 
rated, after they have been 6]tered, boil- 
ing hot, without any further depuration; 
because some of the most active princi- 
ples (^vegetable substances, such as tan- 
nin, are much more soluble in boiUog than 
in cold water, and because almost all of 
them are very quickly affected by expo- 
sure to the atmosphere. Therefore, if a 
boiling decoction, saturated with tannin, 
be allowed to cool, the greatest part of 
the very principle on which the activity 
of the substance depends will separate to 
the bottom, and according to the above 
directions, will be thrown away as sedi- 
ment. The same objection applies more 
strongly to allowing the decoction to 
cool, and deposit a fresh sediment, alter 
it has been partially evaporated. Besides, 
by allowing the decoctions to stand se- 
veral daprs before we proceed to their 
evaporation, we are in fact allowing the 
active principles contained in the decoc- 
tion to be altered by the action of the 
air, and to be converted into substances, 
perhaps inactive, which also are thrown 
away as sediment. 

The evaporation is roost conveniently 
performed in broad shallow vessels: the 
larger the sur&ce of the liquor, the 
sooner will the aqueous parts exhale. 
This effect may likewise be promoted by 
agitation. 

When the matter begins to grow thick, 
great care is necessaty to prevent its 
burning. This accident, almost unavoida- 
ble if the quantity be larre, and the fire 
apphed as usual under the evaporating 
pan, may be effectually prevented, by 
carrying on the inspissation, after the 
common manner, no Airther than the con- 
sistence of a syrup, when the matter is to 
be poured into shallow tin or earthen 
pans, and placed in an oven, with its 
door open, moderately heated; which, 
acting uniformly on every part of the li- 
quid, will soon reduce it to any degree 
of consistence required. This may like- 
wise be done, and more secureljr, by set- 
ting the evaporating vessel in boihng wa- 
ter; but the evaporation is in this way 
very tedious. 
Alcohol is much too expensive to be 



employed as a menstroum for obtaimo; 
extracts, except in those cases where wa- 
ter is totally inadequate to the purpose. 
The cases are, 1. When the nature of the 
extract is verv perishable when dissolved 
in water, so that it is liable to be decom- 
posed before the evaporation can be com- 
pleted, especially if we cannot proceed 
immediately to the evM>oration. 2. When 
water is totally incapable of dissolving the 
substance to be extracted ; and, 3. When 
the substance extracted can bear the beat 
of boihng alcohol without being evapo- 
rated, but would be disapated by that of 
boiling water; that is, when it requires a 
heat greater than ITS'*, and less than 
212^, for its evaporation. 

In the last case, the alcohol must be 
perfectly fk-ee from water, because the 
heat necessary to evaporate it at the end 
of the process woidd fhistrate the wIk^ 
operation. Hence, also, the subject its^ 
ou^t always to be dry : those substances 
which lose their virtue by drying:, lose it 
equally on being submitted to tms treat- 
ment yfith the purest alcohol. 

In this way the alcoholic extract of 
some aromatic substances, as cinnamon, 
lavender, rosemary, retain a connderable 
degree of their mie flavour. In the se- 
cond case, the alcohol need not be so 
very strong, because it *is still capable of 
dissolving rennous substances, slthough 
diluted with a considerable propordon of 
water. In the first case, the alcohol mnv 
be still much weaker : or rather, the ad- 
dition of a small proportion ot alcohol to 
water will be sufficient to retard or pre- 
vent the decomposition of the decoction. 

The alcohol employed in all these 
cases should be perfectly free from any 
unpleasant flavour, lest it be communicat- 
ed to the extract. 

The inspissation should be performed 
from the beginning in the gentle heat of 
a water-bath. We need not suffer the 
alcohol to evaporate in the air: the 
greatest part of it may be recovered bv 
coHecting the vapour in common distil- 
hng vessels. If the distilled spirit be 
found to have brought over any flavour 
from the subject, it may be advantage- 
ously reserved for the same purpose 
again. 

When diluted alcohol is employed, the 
distillation should only be contmued as 
long as alcohol comes over; and the eva- 
poration should be finished in wide open 
vessels. 

Pure resins are prepared, by adding to 
spirituous tinctures of resinous vegetables 
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a large quan^ty of water. The reab, in- 
capable of remaining dissolyed in the 
watery liqaor> separates and falls to the 
bottom, leaving in the menstruum such 
other principles of the plant as the spirit 
migfat hare extracted at first along wiUi it 
But this is only practised for the purpose 
of analyms. 

Extracts made with water mly. 

Eztractum gentians lutex, Edin. ex- 
tract of gentian. Having cut and bruised 
any quantity of gentian, pour upon it 
^ght times its quantity of water. Boil to 
the consumption of one half of the li- 
quor, and strain it by strong expression. 
Evaporate the decoction immediatelv to 
the consistence of thick honey, in a bath 
of water saturated with muriate of soda. 

In the same manner are prepared ex- 
tracts. 

Of the roots of liquorice, extractum 
glycvrrhizx glabrx. 

Of the roots of black hellebore, extrac- 
tum hellebori nigri. 

Of the leaves of rue, extractum rutx 
graveolentis. 

Of the leaves of senna, extractum cassic 
sennz. 

Of the flowers of chamomile, extractum 
anthemidis ndbilis (chamcemeU). 

Of the heads of white poppy, extrac- 
tum papaveris albi. 

Of logwood, extractum hxmatoxyU 
Campechensis. 

Extract of broom tops, extractum ca- 
cuminis genistx. 

Extract of chamomile, extractum cha- 
mcemeli. 

Extract of savin, extractum sabinx. 

The other extracts of this division are, 

Extractum cinchonz, Lond. extract of 
Peruvian bark. 

Extractum hzmatoxyli, Lond. extract 
of logwood. 

Extractum opii, Dubl. extract of 
opium. 

Extractum sennae, Lond. extract of 
senna. 

Extracts made with Alcohol and Water. 

Extractum cinchonx officinaUs, Rdin. 
extraf^tum cinchonx cum resina, Lond. 
resin of bark. 

Extractum radicis convolvuU jalapc, 
Edin. extractum jalapii, JLond. resin of 
jalap. 

Extractum cascarillx. I^ond. resin of 
r'-ascariUa. 



Extractum colocyntludis compo&ttmi/ 
compound extract of colocynth. 

Class XX. Pvlveris. Powiikbs. 

This form is proper for such materials 
only, as are capable of being sufficiently 
dried to become puhrerisable without the 
loss of their virtue. There are several 
substances, however, of thb kind, which 
cannot be conveniently taken in powder ; 
bitter, acrid, fcetid <migs are too disa- 
greeiJile; emollient and mucilaginous 
herbs and roots are too bulky; pure 
gums cohere, and become tenacious in 
the mouth ; fixed alkaline salts deli<]|uesce 
when exposed in the ur, and volatile al- 
kalies exhale. Many of the aromatics, 
too, suffer a great loss of their odorous 
principles when kept in powder ;* as in 
that form they expose a much larger sur- \ 
&ce to the air. 

The dose of powders, in extemporane- 
ous prescription, is generally about half 
a dxachm: it rarely exceeds a whole 
drachm, and is not often less than a scru- 
ple. Substances which produce powerful 
effects in smaller doses are not trusted to 
this form, unless their bulk be increased 
by additions of less efficacy ; those which 
require to be given in burger ones are 
better fitted for other forms. 

The usual vehicle for taking the lighter 
powders is any agreeable thin Uc^uid. 

The ponderous powders, particularly 
those prepared from metallic substances, 
require a more consistent vehicle, as sy- 
rups ; for from thin ones they soon sub- 
nde; resinous substances, likewise, are 
most commodiously taken in thick liquors, 
for in thin ones they are apt to run into 
lumps, which are not easily again soluble. 

Pulvis aloes cum canella, Lond. powder 
of aloes with canella. 

Pulvis aloeticus cum guaiaco, Lond. 
powder aloetic with guaiacum. 

Pulvis aloeticus cum ferro, Lond. pow- 
der aloetic with iron. 

Pulvis aromaticus, Lond. Dubl. powder 
aromatic. 

Pulvis asari compositus, Lond. Dubl. 
powder of asarabacca compound. 

Pulvis cretx compositus, Lond. pulvis 
carbonatis calcis comp. Edin. powder of 
chalk, compound. 

Pulvis cretK compositus cum opio, 
Lond. powder of chalk, compound with 
opiufir. 

Pulvis chelarum cancri compositus, 
Lond. powder of crab's claws, com- 
poimd. 
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PuItIs ceruMc compoftitus, Lond. pow- 
der of ceruse, compound. 

Pulvis contrayerva, comp. Lond. pow- 
der of contrmyenra, compound. 

Pulvis ipecacuanhx comp. Lond. pulvis 
ipecacuanha et opii. Edin. powder of Do- 
ver. 

Pulvis myrrh* comp. Lond. powder of 
m3rrrh, compound. 

Pulvis scammonii comp. Lond. Edin. 
Dubl. powder of scammony, compound. 

Pulvis scammonii comp. cum aloe, 
Lond. powder of scammony compound 
with aloes. 

Pulvis scammonii comp. cum calome- 
la, Lond. powder of scammony with ca- 
lomel. 

Pulvis senns compositus,Lond. powder 
of senna, compouna. 

Pulvis sulphatis aluminx comp. Edin. 
powder of styptic. 

Pulvis trag^acanthz 'compositus, Lond. 
powder of tragacanth, compound. 

Class XXI. Confectionet. CoirrBCTioHS. 

Under this head we include all those 
preparations which have hitherto been 
loosely denominated conserves, electua- 
ries, and confections ; the difference in the 
preparation of which being too trifling for 
distinct heads. 

Confections are, for the most part, com- 
positions of recent vegetable matters and 
sugars, beaten or otherwise mixed toge- 
ther into an uniform mass. The sugar 
should be pounded by itself, and passed 
through a neve before it be mixed with 
the vegetable mass, for without this it 
cannot be properly incorporated. It is 
obvious that, from the larg^ admixture of 
sugar, only substances of considerable ac- 
tivity can be taken with advantage in this 
form. Conserves are hence, for the most 
part, only auxiliary to roedidnes of greater 
activity ; as, for example, for reducing in- 
to boluses or pills the more pNonderous 
powders, as calomel, oxides of iron, and 
other mineral preparations. 

Electuaries are composed chiefly of 
powders mixed up with syrups, &c. into 
such a consistence, that the powders may 
not separate in keeping, that a dose may 
be easily taken up on the point of a knife, 
and not prove too stiff* to swallow. 

Electuaries receive chiefly the milder 
alterative medicines, and such as are not 
ungrateful to the palate. The more pow- 
erful drun, as cathartics, emetics, opiates, 
and the like(except in officinal electuaries 
to be dispensed by weight,) are seldom 
trusted in this form, on account of the un- 



certaint)^ of the dose ; di^ustlbl ones, 
acrids, bitters, fortids, cannot be conveni- 
ently taken in it ; nor is the form of an 
electuary well fitted for the more ponder* 
ous substances, as mercurials, these being 
apt to subside on keeping, unless the 
composition be made very stiff*. 

The lighter powders require thrice 
their weight of honey, or syrup boiled 
to the thickness of honey, to make them 
into the consistence of an electuary : of 
svrups of the common conmslence, twice 
the weight of the powder is sufficient. 

Where the common syrups arc eiBnloy- 
ed, it is necessary to add hkewise a little 
conserve, to prevent the compound from 
candying and drying too soon. Electuaries 
of Peruvian bark, tor instance, made up 
^with syrup alone, will often, in a day or 
two, erow too diy for taking. 

This is owing to the ciyiSallization of 
the sugar. Deyeux, therefore, advises 
electuaries, confections, and conserves, to 
be made up with syrups from which all 
the crystaliizable parts have been separat- 
ed. For thb purpose, after being suffici- 
ently evaporated, they are to be exposed 
to the heat of a stove as long as they form 
any crystals. The syrup wnich remains, 
probably from the presence of some vege- 
table acid, has no tendency to crystallize, 
and is to be decanted and evaporated to 
a proper consistence. In hospital practice, 
the same obiect may be obtained much 
more eanly by using molasses instead of 
syrups. 

The quantity of an -electuary directed 
at a time, in extemporaneous prescriptioD, 
varies much, according to its constituent 
parts, but is rarelv less than the size of a 
nutmeg, or more than two or three ounces. 

The conservac are, 

Citri aurantii, Edin. aur. hispalensis, 
Lon. conserve of orange-peel. 

Ross caninse, Edin. cynosbati, Lond. 
conserve of hips. 

Rosx rubrae, Edin. Jx>nd. rosae, Dubl. 
conserve of red rose-buds. 

Lujulx, Lond. acetosellae, Dubl. con- 
serve of wood sorrel. 

Pluck the leaves from the stalks, the 
unblown petals from the cups, taking off 
the heels. Take the outer rind off* the 
oranges by a grater. 

When prepared in this way, beat them 
with a wooden pestle in a marble mortar, 
first by themselves, afterwards with three 
times their weight of double refined su- 
gar, until they be mixed. 

The only exceptions to these general di- 
rections, which are those of the London 
college, are, that the London college adds 
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only twenty ounces of 8ugar to one pound 
of the pulp of hips, and that tlie Dublin 
add only twice their weight of sugar to 
the sorrel leaves. La Grange says, that 
by infusing the red rose leaves in four 
times their weight of water, which is af- 
terwards to be expressed from them, tiiey 
lose their bitterness, and are more easily 
reduced to a pulp, which he then mixes 
with a thick syrup, prepared by dissolv- 
ing the sug^ in the expressed liquor, and 
boding it down to the consistence of an 
electuary. 

It is scarcely necessary to make any 
particular remarks on these conserves. 
Their taste and virtues are compounded 
of those of sugar, and the substance com- 
bined with it. The wood sorrel and hips 
are acidulous and refrigerant ; the oran^ 
rind and worm-wood bitter and stomachic, 
and the red rose buds astringent. 

The electuaries and confections are as 
follow : 

Blectuarium cassix, Lond. Dubl. elec- 
tuarium cassiz fistulat, Edin. electuary of 
cassia. 

Blectuarium cassizsennx, Edin. elec- 
tuarium sennae, Lond. electuary lenitive. 

Electuarium catechu, Edin. electuary 
of catechu. 

Electuarium catechu comp. Dubl. elec- 
tuary of catechu, compound. 

Electuarium scammonii, Lond. Dubl. 
electuary of scammony. 

Electuarium opiatum, Edin. confectio 
opiata, Lond. electuary of opium, opiate 
confection. 

Confectio aromatica» Lond. aromatic 
confection. 

Class XX8. Trocfdtd. Trochxs. 

• 

Troches and lozenges are composed of 
powders made up with glutinous sub- 
stances into little cakes, an4 afterwards 
dried. This form is principally made use 
of for the more commodious exhibition of 
certain medicines, by fitting them to dis- 
solve slowly in the mouth, so as to pass 
by degrees into the stomach ; and hence 
these preparations have generally a con- 
siderable proportion of sugar or oUier ma- 
terials grateful to the palate. Some pow- 
ders have likewise been reduced into 
troches, with a view to their preserva- 
tion ; though possibly for no very good 
reasons; for the moistening, and after- 
wards drying them in the air, must in this 
light be of greater injury, than any ad- 
vant^e accruing from this form can 
counterbalance. 

VOL. IX. 



Trochisci cretx, Lond. trochisci carbo- 
natis calcis, Edin. troches of chalk. 

Trochisci glycirrhizx. Lond. Dubl. tro- 
ches of liquorice. 

Trochisci glycirrhizx cum opiO) Edin. 
Dubl. troches of liquorice with opium. 

lYochisci amyli, Lond. trocnes of 
starch. 

Trochisci gummosi, Edin. troches of 
starch with gum arabic. 

Trochisci magnesix, Lond. troches of 
magnesia. 

I'rochisci nitri, Lond. trochisci nitrads 
potassx, Edin. troches of nitre. 

Trochisci sulphuris, Lond. troches of 
sulphur. 

Class XXm. IHlukt, Pills. 

The masses for pills are best kept in 
bladders, which should be moistened now 
and then with some of the same kind of 
liquid that the mass w^ made up with, 
or with some proper aromatic oil. When 
the mass is to be divided into pills, a giv- 
en weight of it is rolled out into a Cylin- 
der of a g^ven length, and of an equal 
thickness throughout, and is then divided 
into a g^ven number of equal pieces, by 
means of a umplc machine. These pie* 
ces are then rounded between the fin- 
gers ; and to prevent them from adher- 
ing, they are covered either with starchy 
or powder of liquorice, or orris root. In 
Germany the powder of lycopodium is 
much used. 

To this form are peculiarly adapted 
those drugs which operate m a small 
dose, and whose nauseous and offensive 
taste or smell require them to be con- 
cealed from the palate. 

Pills should have the consistence of a 
firm paste, a round form, and a weight 
not exceeding five grains. Essential oils 
may enter tliem in small quantity : deli- 
quescent salts are improper. EfBores- 
cent salts, such as carbonate of soda^ 
should be previously exposed so as to fall 
to powder : deliquescent extracts should 
have some powder combined with them. 
The mass should be beaten until it be- 
come perfectly uniform and plastic. Pow- 
ders may be made into pills with extracts* 
balsams, soap, mucilages, bread-crumb» 
&c. 

Gummy resins, and inspissated juices* 
are sometimes soft enough to be made 
into pills, without addition: where any 
moisture is requisite, spirit of wine is 
more proper than syrups or conserves, as 
it unites more readily with them, and 
does not sensibly increase their bulk. 
Light dry powders require syrup or mu- 

Ff 



Digitized by VjOOQ IC 



PHARMACY. 



eilaf^s : and the more ponderous, as the 
mercurial and other metallic prepara- 
tions, thick honey, conserve, or extracts. 

Lifi^ht powders require about half their 
weight of syrup ; or of honey, about three- 
fourths their weight ; to reduce them in- 
to a due consistence for forming pills. 
Half a drachm of the mass will make five 
or six pills of a moderate size. 

Gums and inspissated juices are to be 
first softened with the liquid prescribed : 
the powders are then to be added, and 
the whole beat thoroughly together, tin 
they be perfectly mixed. 

Pilulae aloeticae, Edin. Dubl. pills aloe- 
tic. 

Pilule aloes composite, Lond. pills 
aloetic, compound. 

Pilulx aloes cum asafoetida, Edin. pills 
aloetic with asafcetida. 

Pilulae aloes cum colocynthide, Edin. 
pills aloetic with colocynth. 

Pilulae aloes cum royrrha, Lond. pills 
aloetic with myrrh. 

PiluIx asafcetida composite, Edin. pilk 
of asafoetida, compouna. 

Pilulx galbani compositx, Lond. pills 
of galbanum, compound. 

Pilulx ammoniareti cupri, Edin. pills of 
ammoniaret of copper. 

Pilulx hydrargyri, Lond. Edin. Dubl. 
pills of quicksilver. 

Pilulx opii, Lond. pilulx opiatx, Edin. 
pills of opium. 

Pilulx rhei compositx, Edin. pills of 
rhubarb, compouna. 

Pilulx scillx, Lond. Dubl. Edin. pills of 
squills. 

Pilulx stibii compositx, Dubl. pills of 
antimony, compound ; Plummer's. 

The common mercurial pill is one of 
the best preparations of mercury, and 
may, in general, supersede most other 
forms of this medicine. In its peparation 
the mercury is minutely divideo, and pro- 
bably converted into the black oxide. 
To effect its mechanical division it must 
be triturated with some viscid substance. 
Soap, resin of guaiac, honey, extract of 
Uquorice, manna, and conserve of roses, 
have all been at different times recom- 
mended. The soap aud gtiaiac have been 
rejected, on account of their being de- 
composed by the juices of the stomach ; 
and the honey, because it was apt to 
gripe some people. With regard to the 
others, the g^rounds of selection are not 
-well understood ; perhaps the acid con- 
tained in the consen^e of roses may con- 
tribute to the extinction of the mercury. 
We learn when the mercury is complete- 
ly extinguished most easily, by rubbing 



a very little of the mass with the point of 
the finger on a piece of paper, if no glo- 
bules appear. As soon as this is the case, 
it is necessary to mix with the mass a pro- 
portion of some dry powder, to give it a 
proper degree of consistency. For this 
purpose powder of liquorice root has 
been commonly used ; but it is extremely 
apt to become mouldy, and to cause the 
pills to spoil. The Edinburgh College 
have, therefore, with great propriety, 
substituted for it starch, which is a very 
inalterable substance, and easily procured 
at all times in a state of purity. It is ne- 
cessary to form the mass into pills imme- 
diately, as it soon becomes hard. One 
grain of mercury is contained in four 
grains of the Edinburgh mass, in three of 
the London, and in two and a half of the 
Dublin. The dose of these pills must be 
regulated by circumstances ; from two t* 
six five-grain pills may be given daily. 

Class XXIV. CatapUunuUa, Cata- 
plasms. 

By cataplasms are generally under- 
stood those external applications, vhidi 
are brought to a due consistence or form 
for being properly applied, not by means 
of oily or fatty matters, but by water or 
watery fluids. Of these many are had re- 
course to in actual practice ; but they are 
seldom prepared in the shops of the apo- 
thecaries, and in some of the best modem 
Pharmacopoeias no formula of this kind is 
introduced. The London and Dublin 
Colleges, however, although they have 
abridged the number of cataplasms, still 
retain a few : and it is not without some 
advantage that there are fixed forms for 
the preparation of them. • 

CatapUisma aluminis, Lond. Qoagulum 
aluminis, Dubl. cataplasm of alum, alum 
curd. 

Cataplasnja cumini, Lond. cataplasm of 
cummin, London treacle. 

Cataplasma sinapeos, Lond. Dubl. cata- 
plasm of mustard. 

Cataplasms of mustard are commonly 
known by the name of sinapisms. They 
were formerly frequently prepared in a 
more complicated state, containing gar- 
lic, black soap, and other similar arti- 
cles; but the above simple form will an- 
swer every purpose which they are capa- 
ble of accomplishing. They are employ- 
ed only as stimulants : they often inflame 
the part and raise bhsters, but not so per- 
fectly as cantharides. They are fre<)uent- 
ly applied to the soles of the feet m the 
low state of acute diseases, for raising the 
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pulse and reUeving the head. The chief 
mdvantage they have depends on the sud- 
denness of their action. 

Class. XXV. Unimenta, LiviarsKTS. 
Class. XXVI. Unguenta, Oiktmbht. 
Class. XXVII. Cerata, Cbratks. 
Class. XXVIU. EmpUutra, Plastbrs. 

We connect these toj^ether, as being all 
oleaginous or fatty combinations for ex- 
ternal application, and as merely differ- 
ing from each other in their degree of 
consistency. Deyeux has, indeed, lately 
defined plasters to be combinations of oil 
with metallic oxides; but as this would 
comprehend many of our present oint- 
ments, and exclude many of our plasters, 
we shall adhere to the old meaning of 
terms. 

liniments are the thinnest of these 
compontions, being only a little thicker 
than oil. 

Ointments have generally a degree of 
consistence lil&e that of butter. 

Cerates are firmer, and contain a larger 
proportion of wax. 

Plasters are the most solid, and when 
cold should be firm^ and not adhere to the 
fingers; but when gently heated, should 
become sufficiently soft to spread easily, 
and should then adhere to the skin. Plas- 
ters derive their firmness either from a 
large proportion of wax, resin, &c. or 
from the presence of some metalhc oxide« 
such as that of lead. 

Plasters should have such a consistence, 
that although when cold they do not ad- 
here to the fingpers, they become soft and 
plastic when gently heated. The heat of 
the body should render it tenacious 
enough to adhere to the skin, and to the 
substance on which it is spread. When 
prepared, it is usually formed into rolls, 
and inclosed in paper. Plasters of a small 
size are often spread on leather, some- 
times on strong paper, by means of a spa- 
tula gently heated, or the thumb. The 
leather is cut of the shape wanted, but 
somewhat larger; and the mai^^in all 
round, about a quarter of an inch in 
breadth, is left uncovered, for its more 
easy removal when necessary. Linen is 
also often used, especially for the less ac- 
tive plasters, which are used as dressings, 
and often renewed. It is generally cut 
into long slips of various breadths, from 
one to six inches. These may cither be 
dipped into the melted plaster, and pass- 
ed through two pieces of straight and 
amooth wood, held firmly together, so aa 



to remove any excess of plaster ; or, what 
is more elegant, they are spread on one 
side onlv, by stretching the linen, and ap- 
plying the plaster, which has been meh- 
ed and allowed to become almost cold, 
evenly, by means of a spatula, gently heat- 
ed, or, more accurately, by passing the 
linen on which the plaster has been laid 
through a machine termed of a spatula, 
fixed, bv screws, at a proper distance 
from a plate of polished steel. 

To prevent repetition, the Edinburgh • 
College fpyt the following canon for the 
preparation of these substances: 

"In making these compositions, the 
fatty and resinous substances are to be 
melted with a gentle heat, and then con- 
stantly stirred ; addinjp, at the same time, 
the dry ingredients, if there be any, un- 
til the mixture, on cooling, becomes 
stiff." 

Linimentum simplex, Edin. simple lini- 
ment, wax and oil. 

Oleum ammoniatum, Edin. linimentum 
ammoniac, Lond. oil or liniment of ammo- 
nia, volatile liniment. 

Linimentum ammonix fortius. Lond. 
volatile Hniment, stronger. 

Oleum lini cum calce, fUlin. linseed oil 
with lime. 

Oleum camphorat. Ed. camphorated 
oil. 

Ungnentum adipis suillx, Lond. oint- 
ment of hog's lard. ' 

Ung^ientum simplex, Edin. ointment of 
simple wax and oil. 

Unguentum spermatis ceti, Lond. Dubl. 
ointment of spermaceti. 

Unguentum cerae, Lond. Dubl. ointment 
of wax. 

Unguentum acidi nitrosi, Edin.ointroent 
of nitrous acid. 

Unguentum resinx flaw, Lond. DuSl. 
ointment of yellow resin. 

Uuguentum elemi, Dubl. unguentum 
elemi coropositum, Lond. ointment of 
elemi. 

Unguentum picis, Lond. Dubl. ointment 
of tar. 

Unguentum sambuci, Lond. Dubl. oint* 
ment of elder. 

Unguentum cantharidis, Lond. DubK 
ointment of cantharides. 

Unguentum infusi meloes vesicatorii» 
Edin. ointment of mild epispastic. 

Unguentum pulveris meloes vesicatorii» 
Edin. ointment of stronger epispastic. 

Unguentum hellebori albi, Lond. DubU 
ointment of white hellebore. 

Unguentum sulphuris, Lond. Dubk 
ointment of sulphur. 
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Ungaentum oxidi plumbi albi, Edin. 
ointment of oxide of white lead. 

Ung^uentum acetitis plumbi, Edin. the 
acetite of lead, saturnine ointment. 

Ungaentum ceruBsae acetatx, Lond. 
Bubl. ointment of acctaled ceruse. 

Unguentum bydrargyri, Edin. ointment 
of quicksilver. 

Ungaentum hydrargypi fortius, Lond. 
Ihibl. ointment of quicksilver, stronger. 

Unguentum hydrargyri mitius, Lond. 
]>ubl. ointment of quicksilver, milder. 

Unguentum calcis hydrargyri albi, 
Lond. ointment of white precipitate. 

Unguentum calcis hydrargyri rubri, 
Lond. ointment of red precipitate. 
^ Unguentum nitratis hydrargyri, Edin. 
citrine ointment. 

Unguentum subacetitis dupri, Edin. 
ointment of verdigris. 

Unguentum oxidi zinci impuri, unguen- 
tum tutiz, Lond. Dubl. ointment of tutty. 

Unguentum oxidi zinci, Edin. ointment 
of oxide of zinc. 

Ceratum simplex, Edin. ceratum sper- 
matis ceti, Lond. Dubl. cerate of sper- 
maceti. 

Ceratum resinx flavz, Lond. Dubl. ce- 
rate of yellow resin. 

Ceratum cantharidis, I.K>nd. Dubl. cerate 
of cantharides. 

Ceratum saponis, Lond. Dubl. cerate of 
•cap. 

Ceratum litharg^ri acetati compositum, 
Lond. saturnine cerate. 

Ceratum carbonatis zinci impuri, Edin. 
cerate of carbonate of zinc^ 

Ceratum lapidis calaminaris. Lond. 
Dubl. cerate of calamine epulotic. Tur- 
ner's. 

Emplastrum cerx, Dubl. emplastrum 
* cerx compositum, Lond. emplastrum sim- 
plex, Edin. plaster wax, drawing. 

Emplastrum picis Burgundicx, Dubl. 
emplastrum picis Burgimdicx composit. 
Lond. plaster of Bungundy pitch. 

Emplastrum cumini, Lond. plaster of 
cummin. 

EmplaAiim ladani compositum, Lond. 
plaster of laudanum compound. 

Emplastrum cantharidis, Lond. Dubl. 
emplastrum meloes vesicatorii, Edin. plas- 
ter of cantharides. 

^ Emplastrum meloes vesicatorii compo- 
sit. Edin. plaster of cantharides, com- 
pound. 

Emplastrum oxidi plumbi semivitrei, 
Edin. Emplastrum lithargyri, plaster of 
common litharge. 

Emplastrum reononuDy Edin. emplas- 



trum lithargyri cam reuna, Lond. plaster, 
adhesive. 

Emplastrum asafcetida, Edin. emplas- 
trum gummosum, Lond. plaster of gum 
or asafoetida. 

Emplastrum litharg3rri compostum, 
Lond. plaster of litharge, compound. 

Emplastrum saponis, Dubl. emplastrum 
saponaceum. Lond Edin. plaster of soap. 

Emplastrum thuris compositum, Lond. 
plaster of frankincense, compound. 

Emplastrum hydrargyri, Edin. plaster 
of quicksilver. 

Emplastrum ammoniaci cum hydHrgy- 
ro, Lond. plaster of gum ammoniac with 
quicksilver. 

Emplastrum lithargyri cum hydrar- 
gyro, Lond. plaster of litharge with quick- 
silver. 

Emplastrum oxidi ferri rubri, Edin. 
plaster of red oxide of iron. 

We shall close this article by observing, 
that the adult dose of the different prepa- 
rations and materials of which they are 
composed will, for the most part, be 
found in the article Matxrix Mxbica. 



Since writing the above, we have re- 
ceived a copy of a specimen just printed, 
and limitcdly calculated by the London 
College of Physicians, as to the ground- 
work of a new Pharmacopoeia, which it is 
their intention to bring forward as soon as 
they may be able to avail themselves of 
the various hints and suggestions, which 
it is probable will result m>m a circula- 
tion of their present pamphlet. As this 
is a work of high consequence to the 
medical world, and of curiosity to those 
who have not had an opportunity of see- 
ing the specimen before us, and more es- 
pecially M we are persuaded that the 
Royal College, with its usual liberality, 
will receive with thanks any important 
information upon the subject in question, 
from whatever quarter it may proceed, 
we shall endeavour as concisely as posu- 
ble to sketch an outline of the valuable 
labours in which they are engaged, from 
the specimen before us: which we can- 
not better commence than in the words 
of the Committee, to whom the College 
has chiefly submitted the undertaking. 

In the progression of humim knowlege, 
pharmacy cunnot remain stationary, and 
the College have accordingly accommo- 
dated it to existing circumstances, at 
suitable intervals, and thereby reflated 
and improved the practice of medicine in 
this country. Such a revision they baTO 
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felt themselyes called upon to make, at 
the present time, by the vast improTe- 
ment in the several branches of science, 
with which pharmacy is more especially 
connected, since the year 1787, and they 
think it proper to state, generally, the 
principles upon which various altera- 
tions have been adopted in the present 
instance. 

These alterations are referable to the 
several heads of nomenclature, weights 
and measures, arrangement, processes, 
the omission of former articles, and the 
introduction of new ones. 

To each of these it will apply as a ge- 
neral observation, that practical applica- 
tion and conveniehce have been assumed 
as fundamental points, which the Commit- 
tee have endeavoured constantly to keep 
in view. 

1. Nomenclature. At the time of the 
publication of the last Pharmacopoeia, mo- 
dem chemistry was in its infancy, its lan- 
^age, (wliich professed to describt, and 
not merely to designate a substance by iis 
name) was new in principle, aad the ap- 
plication of it not generally received. 
Various terms, therefore, of that Pharma- 
copoeia differ essentially from those which 
have since been established in the science, 
and it has been incumbent upon the Com- 
mittee to consider, in the present in- 
stance, whether the nomenclature of 
chemistrj^ might be still fiirther and 
more minutely adopted. As far as ar- 
bitrary names (to which common consent 
has affixed precise ideas) go, and also in 
<x>mpounds consisting of two ingredients 
only* or where different portions of the 
same constituent parts are to be express- 
ed, it has been thought proper to receive 
those terms which general chemistry em- 
ploys ; but as a large proportion of phar- 
maceutical preparations consist, strictly 
speaking, of more complex combinations, 
which cannot be expressed correctly with- 
out periphrasis and inconvenience, and 
are therefore but ill suited to the pur- 
poses of prescription, the Committee have 
judged it Sufficient to designate these, 
without attempting at the same time to 
describe their composition ; and whether 
the name has been drawn from snme cir- 
cumstance of preparation, or quality, 
they have cautiously endeavoured to make 
such distinctions^ as may be least liable 
to error in the ordinary method of prac- 
tice, and may not contradict the received 
chemical doctrines, or mislead in their 
application. 

The names of vegetables have also been 
accommodated to the latest systems of bo* 



tany, so that they may not hereafler con* 
tradict the terms of that science, or de- 
ceive the practitioner in his references 
thereto. Many names of medicinal plants 
were in the earlier periods of botany 
drawn from those of families, to which 
modern system does not admit them to 
belong,* but have been retained in phar- 
macy, though wholly at variance with the 
improved state of science. The Commit- 
tee trust thejr have been able to remedy 
this inconvenience, without very frequent 
violence to the names commonly employ- 
ed. They have thought it most conve- 
nient, and fully sufficient, to express each 
article in general by a single word,| and 
have retained tlie former one, wherever 
it accorded either with the generic or 
specific name of Linnaeus, both of which, 
however, it has been necessar}' to em- 
ploy, for the purpose of distinguishing 
between them, when more than one 
species is taken from the same genus.4^ 
There being some vegetable substances, 
the names of which are in a manner inde- 
pendent of botanical nomenclature,^ no 
alteration with respect to these seemed 
necessary, for in fact they are not at va- 
riance with modern science. Intending, 
moreover, that the pharmaceutic name 
shall, where apart of it plant is used, re- 
fer to that part only, they have transferred 
the term expressive of such part from 
the first column of the catalogue, in which 
it formerly stood, to the second. 

2. Weight* and Meamrei. From the 
g^at uncertainty of the customary mode 
of dividing by drops any quantities of 
liquids of less bulk than a drachm, and 
the increase of that uncertainty by the 
late introduction, into some shops, of 
measures applying to liquids of different 
densities, the bulk of a drop of water as 
a standard, the Committee have been led 
to consider the subject more particularly, 
and to adopt means for the removal of 
this uncertainty in the exhibition of many 
active remedies, for the fiiture. They 
have, for this purpose, adopted the gra- 
duated measure of the late Mr. Lane, 
which is founded upon an accurate divi- 
non of the exchequer wine gallon down 
to the one-sixtieth part of a drachm, and 
which is equivalent to a drop of water. 
Of course it is their intention, that the 
common method of dropping liquids of 

* Cieuta, Jffetteborut albui, 

I Aconiium, ducariUa, 

i Rota GalUca, Rota cardna. 

% Arobicum gumm. 
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different densities should be disused, and 
the measure received into the shops of 
apothecaries, a point upon which it will 
be necessary to phce especial stress, in 
order that prescriptions may be accurate- 
ly prepared. As the same Latin term has 
been employed to express the pint mea- 
sure and the pound weight, they have 
extended the same resemblance to in- 
ferior measiu'es, and have the more rea- 
dily substituted granum for gutta^ because 
the latter term implies that peculiar 
mode of division which they wish to de- 
precate. 

3. Arrangement, On this head it is only 
necessary to observe, that the chapters 
have been arranged in what appeared to 
be a more natural and convenient order 
of the substances concerned than the 
former one. 

4. Proceitei. Considerable alteration 
has been made in various processes, by 
which it is hoped they will be found more 
accommodated to general use. Expense 
in preparation ought not to be balanced 
ag^nst correctness and uniformity, and it 
is to be lamented that the profits and 
competition of trade should have induced 
a very extenave disposition to deviate 
from the directions of the Pharmacopoeia. 
To this point, therefore, the Committee 
have looked with much attention, and, as 
far as they have thought themselves jus- 
tified, they have endeavoured to make 
such deviation less an object to the ope- 
rating chemist than heretofore ; for this 
purpose they have not looked in their 
formulx to that accuracy which would be 
necessary for chemical tests, but rather 
to the uniformity of the preparation, and 
its use as a medicine. The directions 
for manipulation are given generally, be- 
cause they admit of some variety in their 
application in many instances, according 
to the scale on which they are prepared, 
and other circumstances : the Committee 
trust, however, that, if their directions be 
followed, the results will be in the same 
proportion uniform and correct, and that 
the well educated apothecary will have 
no difficulty in understanding and apply- 
ing them. Under this head, it is particu- 
larly incumbent upon the Committee to 
acknowledge the great advantage they 
have derived from the liberal communi- 
cations of the Society of Apothecaries, 
with respect to the practice of their ex- 
tensive concern, ana also from many in- 
dividuals engaged in chemical prepara- 
tions upon a large scale. 

5. dmttion of former Articles, and Jn* 
troducHon of new ones. In the rejection 



of many substances of trifling importmce 
or efficacy, of others which have ap- 
peared rather to belong to extemporane- 
ous prescription, and of certain forms of 
medicine, which have become obsolete in 
general practice, and also in the intro- 
duction of any new articles, the Com- 
mittee have exercised their own judg- 
ment freely, and they trust with sufficient 
caution. They hope the College at lai^ 
will approve* of their having neglected to 
insert many substances which individual 
practitioners have recommended and 
employed, where such have not rec^ved 
the sanction of more general experience. 
They conceive further, that a strict ex- 
amination of its power^ ought to precede 
the introduction of any article into the 
Pharmacopeia, and that the late appoint- 
ment of a Committee of the College for 
this express purpose will, hereafter, ap- 
preciate the value of such recommenda- 
tions by surer tests than those which have 
heretofore been deemed sufficient. 

The proposed Materia Medica is as 
follows, in«vhich it will be perceived that 
the vegetables are described, in the 
second column, from Willdenovr's edition 
of the " Species Plantarum" of LinuKUs ; 
and the animals from Gmelin's '* Systema 
Naturx" of the same writer, excepting 
indeed in a very few instances. This tabk 
we cannot and ought not to abridge. 



Absinthium 
Acetosa 



Artemisia Absinthi- 
um 

Rumex Acetosa 
FoHum 

Oxahs AcetoseUa 



Acetosella 

Acetum 

Aconitum Aconitum Napellus 

Acidumsulphuricum Acidum sulphuri- 

cum 
Adeps Sus Scrofa 

Adepf 
JErugo Sub-Acetis Cupri 

Allium Allium saUTum 

Aloe Barbadensis Aloe elongata 

Muhkat, Opusc. 

Botan. 
Sttccus spistata 

socotorina Aloe spicata 

Succus epietahu 



Althxa Folium 
Radix 

Alumen 

Ammonia muriata 
Ammoniacum 



Althca offinalis 

Super-sulphas Ala- 
minx et Potassae 
Murias Ammonix 
Planus adbuc incogs 
mtis Gummi-resma 
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Amjlum 
Anethum 



Amygdala amara "\ Am^gdalus commu- 
( lus. Var.y 

J JSTucleu* 

Triticum hybernum 

Amylum 
Anethum grayeo- 

lens 
Semen, 
Arboris Americ^e me- 

ridionalit adhuc 

incogiuta Cortex 
Pimpinella Anlsum 

Semen 
Anthemis nobilis 

FIm Simplex 
Sulphuretum Anti- 

monii 
Acacia vera 

Gummi 



Augusturae Cortex 



Anisum 

Anthemis 

Antimonium sul- 

phuratum 
Arabicum Gummi 

Argentum 
Armoracia 



Arsenicum 

Asarum 

Asafoetida 

Aurantiam Uispa- 
lense 

Aurantii Cortex 

Balsamum Peruvia- 
num 

— Tolutaoum 

BanlU 

Belladonna 

Benzoin 

BistoTta 

Borax 
Cajuputi Oleum 

Calaminari? 

Calamus 

Cambogta 

Camphora 

Canella 



Cochlearia 

cia 

Jiadix 
Oxidum Arsenic! al- 
bum 
Asarum Europxum 

Folium 
Ferula Asafcetida 

Oummt'Penna 
Citrus Aurantium 

(Hispalensis) 

iacca 

JBacca Cortex ex- 
terior 
Myroxlyon peruife- 

rum 

Balsamum 
Toluifera Balsamum 

Baltamum 
Carbonas Sodx im- 

pura 
Atropa Belladonna 

Folium 
St3rrax Benzoin 

BaUamum 
Polygonum Bistorta 

Radix 
Sub-boras Sodse 
Melaleuca Cajuputi 

Oleum easentiale 
Carbonas Zincl im- 

pura 
Acorus Calamus 

BcuHx 
Stala^mitls Cambo- 

gioides 

Gummi-reaina 
Laurus Camphora 

Materia voloHUape- 
cuUaria 
Canella alba 



Capsicum 

Carbo Ligni 
Cardamine 



Cardamomum 



Carum 
Caryophyllus 



Cariophylli Oleum 
Cascarilla 



Armora- Cassia Fistula 



Cortex 
Capsicum aimuum 
Capeula 

Cardamine pratensis 

Flo». 
Alpinia repens 

Smith, in Act. 
Soc, Lin, 

Semen 
Carum Carui 

Semen 
Eugenia caryophyl. 

lata 

Fbt nondum export- 
9U9 ticcatus 

Bjue oleum eaoen- 
tiale 
Croton Cascarilla 

Cortex 
Cassia Fistula 

Lomenti pulpa 
CastpreumRossicumCastdr Fiber 

Materia pecuHaria 
Acacia Catechu 

Extactum 
Chironia Centaurium 

Cacumen 
Apis mellifica 

Cera 
Oidnum Plnmbi al- 
bum 

Cinchonx Cortex Cinchona lanci-"^ 
folia 
Cortex 
flams Cinchona cordi- £^ 

folia y^ 

^ Cortex 
ruber Cinchona oblon- 
gifolia 
Cortex 

Cinnamon! Cortex Laurus Cinnamo- 
mum 
Cortex 
Oleum Ejua oleum eaten- 
tiale 



Catechu 

Centaurium 

Cera Alba ^ 

flava 5 

Cerussa 



Coccus 
Colchicum 



Colocynthis 

Colombo Radix 

Conium 
Contrajerva 

Copaiba 



Coccus Cact! 

Colchicum autum- 
nale 
Radix recent 

Cucumis Colocynthis 
Pomi pulpa 

Flanta adhuc incog- 
nita Radix 

Conium maculatum 

Dorstenia Contra- 
jerva 
Radix 

Copaifcra officinalis 
Retina liquida 
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Coriandrum Coriandrum sativam 

Semen 
Cornu Cerrus Blaphas 

Coimu 
Cretm Carbonas calcii 

Crocus Anglicus Crocus stativus 

Stigma 
Cummum Cuminum Cyminum Ipecacuanha 

Semai 
Cuprum 

Cupnim sulphuricum Sulphus Cupri 
Cydonia Pyrus Cydonia 

Semen 
Dauci Radix Daucus Corota (hor- 

tensis) 

Rai&x 

Semen Daucus Corota 

(spontanea) 

Semen 
Di^talis Dig^ulis purpurea 

J'^Uum 
Dolichos Dolichos pruriens 

LeguminU tubet 
Dulcamara Solanum Dulcamara 

CauUt 
Elatjcaum Momordica . Elate- 

rium 

Pomttm recent 
Elmi Amyris Elemifera 

JRetiMi 
Ferrum 
Ficus Ficus Carica 

Fntctu* prteparo' 



Semen epidendde 
nudatvm 
Humuhra l^upulus 
Strobi/u9 nccatta 
Hyoscyamus ni^er 
Convolvulus J^apa 

Radix 
Calllcocca Ipedka- 
anba 
BaoTfittOy ^ct. 

Soc, Lin, 
Radix 
^Juni peris commums 
^Aborit adJutc incog' 
nit^t J^fritoM 
Gumnd-renwa 
Carbonas Calcis 
Lavandula Spica 

Laurus nobllis 

lichen lalandictis 
Citrus Medica 
Bacca 

Ejus cortex erterur 
Linum catharticum Linum catharticum 
— usitatissimum Linum usitatiasi- 
mum 
Semen 
Lithargyrus Ozidum Plumbi le- 

mi-v*itreum 
Magnesia sulphurica Sulphas Magnesix 



Humulus 

Hyoscyamus 
Jalapa 



Juniperi Bacca 
— Cacumen 



Kino 

Lapis calcareus 

Lavandula 

Lauri Bacca 

Folium 

Lichen * 
Limon 

Limonis Cortex 





tU9 


Malva 


Malva sylvestris 


Filix Mas 


Aspidium Filix Mas 


Manna 


Fraxinus Omus 




Radix 




Succu9 concretut 


Foeniculum 


Anethum Fcenicu- 


Mamibium 


Mamibium vulgare 




lum 


Mastiche 


Pistacia Lcntiscus 




Semen 




Retina 


Fucus 


Fucus vesiculosus 


Mel. 


Apis mellifica 


Galbanum 


Bubon Galbanum 




MeL 




Gummi-renna 


Mentha piperita 


Mentha piperitha 


Galla 


Cynips Quercus folii 




Var. a. 




Mdu9 




SxiTH, in Act. Soc. 


Gentiana 


Gentiana lutea 




Lin. 




Radix 


viridis 


Mentha viridis 


Glycirrhiza 


Glycirrhiza glabra 




Var. a. 




Radix 




Smith, in Act, Soc. 


Granatum 


Punica Granatum 




Lin. 




Pomi Cortex 


Menyanthes 


Menyanthes trifdia- 


Guiuaci Gummi- ' 


} 


Mezereum 


ta 
Daphne Mezereum 


resina \ 


> Guaiacum officinale 




Radicio cortex 


Lignum ^ 

Hsematoxylon 


i 


Morus 


Morus nigra 


Harmatoxylon Cam- 




JSacca 




pechianum 


Moschus 


Moschus moschife- 




Lignum 




rus 


Helleborus foetidus 


Helleborus foetidus 




Materia pecvUari* 




FoUwn 


Myristica 


Myristica moschata 


Helleborus niger 


Helleborus niger 




JVvcleu* 




Radix 


Myrrha 


Arborii adhuc incog- 


Hordeum 


Hordeum distichon 
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Nitrum 


Nitras Potassc 


RosaGallica 


Rosa Gallica 




Juniperus Lycia 




CoroOu 




Oumml-retina 


Rosmarinus 


Rosmarinus offidna- 


Olivr Oleum 


Olea Europaea 




lis 




Dntfkt Oleum ex- 




Cacwnen 




pretmm 


Rubia 


Rubia Tinctorum 


Opiam 


Papaver lomnife- 




Madix 




rum 


RuU 


Ruta graveolens 




CapniLt immature 


Sabina 


Juniperis Sabina 




mccut concretut 




FoHum 




Orienta&t 


Saccharum 
catum 


'\ Saccharum ofRci- 


Opopon&z 


Pastmaca Opoponax 


1 nale 


Origanum 


Gwrnm-renna 
Origanum yulgare 
Phasianus Gallus 


I Succuo expreotut 
J pr<tparaHu 


Ovum 


Sagapenum 






Oxmm 






Papayer Rhoeas 


Papaver Rhcvas 




na 




CoroUa 


Salix 


Salix Caprea 




Papaver somniferum 




Cortex 




Capmla matura 


Sambucus 


Sambucus nigra 


Petroleum 






Flat 


Pimenta 


Hyrtus Pimenta 


Sarsaparilla 


Smilax Sarsaparilla 




Bacca 




Radix 


Piper longum 


Piper longum 


Sassafras Lignum 
Radix 


> Laurus Sassafhis 


-.S 


tiecatut 
Piper nig^m 


Sfiammonia 


Convolvulus Scam- 






monia 




Jfocca immotutti 




Gumnd'-renna 


Pix Bui^ndica 


Pinus Abies 


Senega 


Polygala Senega 




Renna prgpartOa 




Radix 


liquida 


Pinus sylvestris 


Senna 


Casua Senna 




Jiedna pTitparata 




Folium 


Pomim 


Alfium Pomim 


Serpentaria 


Aristolochia Ser- 




Badix 




pentaria 


Potaaaa impurs 


Carbonas Potassae 




Radix 




impura 


ScTum 


Ovis Aries 




Pterocarpua Santali- 




Sevum 




nua 


Simarouba 


Quassia Simarouba 




Lij^um 




Cortex 


Pulegium 


Mentha Pule^um 


Sinapis 


Sinapis nigra 


Pyrethrum 


^ Anthemis Pyre* 




'Semen 




thrum 


Soda muriata 


HuriaffSodae 




nadix 


Spartium 


Spartium scoparium 


(luasna 


Quassia ezcelaa 




Cacumen 




Xij^ttm 


Spermaceti 


Physeter macroce- 


QaercQS 


Quercus peduncu- 




phalus 




late 




Maieria peeuUa- 




Cortex 




fit 


Resina 


Pinus sylvestris 


Spigelia 


Spigelia Marilandi- 




JteHtm 




ca 


Rhamnua 


Rhamnus catbarti- 




Radix 




cus 


Spiritus rectificatus 




Bacca 


itujus pondus spe- 


Kheum 


Rheum palmatum 


ciiicumestadpon- 




Badix 


dus Aquae distiUa- . 
tx ut S35 ad 1000. 


Ridni Oleum 


Ricinis communis 




Semnif Oleum fix- 


Spiritus tenuior 






vm 


Hujus pondus spe- 


Rosacamna 


Rosa canina 


cificum est ad pon- 




Bacca 


dus Aquae distUla- 
tacut930adl000. 


— centifblia 


Rosa centifolia 




Corolla 


Spongia 


Spongia officinAlis 


VOL. DC, 




«gr 





Digitized by VjOOQ IC 



PHARMACY. 



Squilln 



Stannam 
SUphiBagria 

Styraz 

Succiimm 

Sulphur 

-i— — sfublimatum 

Tabacum Virginia- 

num 
Tamarindufl 

Taraxacum 



Tartarum 

Tartarum purifica- 
tum 

Terebinthina Cana- 
densis 
, Chia 



Omithoc^um Squil- 
la 

Sncs, Bot. Mag. 

Radix 
Stanni Limatura 
Delphinium Sta- 

phisagria 

Semen 
Styrax offidnale 

BaUamum 



vul- 



garis 
TesU 

Thus 

Tormentilla 



Toxicodendron 
Tragacantha 



Tussilago 
Valeriana 



Veratrum 

Viola 

Vesicatorius 
Vinuro 

Ulmus 
Uva passa 



Nicotiana Tabacum 

FoUam Siccatum 
Taraarindus Indica 

LegvTmrdi Pulpa 
Leontodon Taraxa- 
cum 

Radix 
Super-Tartris Po- 

tassx impura 
Super-Tartris Po- 

tassac 
Pinus^fialsamea 

Renha Hqidda 
Pistacia Terebin- 

thus 

Retina Uqtdda 
Pinus sylvestriSj 

Redna 
Ostrea edulis 

Tetta 
Pinus Abies 

Retina concreta 
Tormentilla oflici- 
nalis 

SxiTHy in Flor, 
Brit, 

Radix 
Rhus Toxicoden- 
dron 

Folium 
Astragalus Traga- 
cantha 

Gunwd 
Tussilago Farfara 
Valeriana officinalis 
Var. sylvestris 

Radix 
Veratrum album 

Radix 
Viola odorata • 

Flot recent 
Meloe Vesicatorius 
Vinum album His- 

panicum. Sherry 

dictum 
Ulmus Campestris 

lAber 
Vitris vinifera 



UraUrsi 



Zincum 
Zingiber 



Baeca prsparaia 
Arbutus Ura Utk 
FoUum 

2Sngiber officinale 
Roscoa, tit Act. 

Sqc, Lm. 
Radix. 4 



The preparations and compounds are 
exhibited under the following heads; 



Acida 

Alkalina 

Fcrrea 

Sales 

Sulphurea 

Metallica 

Vegetabilia 

Olea Expressa 

Olea DistillaU 

Aqux DistiUats 

Decocta 

Infusa 

Mucilagines 

ExtracU 

Misturae 

Spiritus 



Tincturae 

iEtherea 

Vina 

Aceta 

MelliU 

Syrupi 

Confectiones 

Pulveres 

PUulac 

Partium Anima- 

Uum praepanrtie 

Emplastra 

Cerata 

Un^enta 

limmenta 

Cataplasmata 



Upon these divisions the limits to which 
we are confined prevent us from making 
more than a few observations. 

Among[ the adds we perceive a farm 
for the citric, now first introduced intt 
the list, which will be found a useful and 
elegant medicine : we have a new fona 
for the nitric, ana the flores benzoea as- 
sume the name of acidum benzoicum. 

In the alkalines we meet with no grest 
difference, except in the change of 
names, which, for the most part, are 
shortened from those of the Edinburgh 
Pharmacopoeia. 

The same general observation maj 
apply to the earths and salts, which, un- 
der Uie existing Pharmacoporia, form one 
common chapter with the two preceding 
divisions. The chapter sales employs the 
term soda instead or that of natron. 

The sulphurea of the proposed Phar- 
macopoeia is nearly a transcript of the 
preparata sulphure of that now in use. 

Among the metallica we perceive the 
pulvis antimonalis ordered to be prepar- 
ed with half the quantity of sulphurated 
antimony to that of gross antimony, as 
under the present form. A useful and 
well-known preparation of arsenic is in- 
troduced, under the name of liquor arse- 
nicalis. Copper furnishes two prepara- 
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Vions, cuptum ammoniatum and liquor 
cupri ammoniati ; and iron several addi- 
tiomd forms. 

Among the distilled waters* the aqua 
anethi is banished, and the aqua carui 
introduced in its stead. 

The addition to tlie chapter of decoc- 
tions is numerous, and Consists chiefly in 
a form of this kind for the dulcamara, 
lichen, senega, and reratrum. 

To the infusions there is also a verj 
numerous addition: anc^stura, cloves, 
cascarilla, cinchona, columbo, quassia, 
rhubarb, simarouba, tobacco, digitalis, 
tar, horse-nuHsh, each becomes a sepa- 
rate subject of this mode of preparation. 

Among the mucilages, thiat of traga- 
canth is omitted. 

The extracts afford us new prepara- 
tions in the hop (humulus lupulus) poppy, 
sarsaparilla, dandelion (taraxacum), and 
hemlock. 

nrhe mixtures give us a new form for 
gum guaiacum. 

The spirits revive the old spiritus 
anin, and spiritus raphani, the latter un- 
der the newer name of spiritus armoraciae 
conipositus. 

The chapter of tincture provides a 
new form for capsicum, digitalis, humu- 
lus, hyoscyamus, kino. 

The aceta gives us a form for the col- 
chicum. 

The syrupi provide a form for the le- 
mon, and order the S3rrupus papaveris 
somniferi to be prepared from its* ex- 
tract. 

The term confectiones is intended to 
embrace equally, electuaries, confections 
and conserves : from this chapter several 
of the ensting forms are banished. 

The list of pulveres is also considera- 
bly diminished, chiefly by a rejection of 
several of the cretaceous preparations. 

Among the pilulx we now meet with 
a gamboge pill : the opium pill is l^- 
nished. 

The list of emplastra is diminished in 
a few forms, and enriched by a new pre- 
paration, entitled emplastrum thuris cum 
opio. 

The cerata are increased by a ceratum 
aabinae, and C. vesicatorii. 

The unguenta are much diminished: 
several of those, indeed, in the existing 
Pharmacopoeia being transferred under a 
different preparation to the chapter of 
cerata: while as new articles we have 
an U. hydrarprri nitrici, U. hydrargyri 
nitrico-oxydati, and U. veratis. 



The liniments give us as a new prepa^ 
ration, a lin. xruginis. 

The cataplasms offer us a new form for 
one prepared from meal and yeast, under 
the title of C. efferveacens. 

PHARMACOLITE, in mineralogy, is 
of a snow-white colour, and it occurs in 
small crystals, though sometimes in other 
forms. Internally it is glistening, with a 
silkf lustre. Its fracture is radiated or 
fibrous : it also presents large and small 
granula, distinct concretions. The crys- 
tallized varieties are translucent; it is 
very tender and easily frangible; it is 
soluble in nitric acid, without effer- 
vescence ; it consists of 



Arsenic acid 

Lime 

Oxide of cobalt 

Silex and alumin; 

Water 



Loss 



46.5 
23. 

0.5 

6. 
22.5 

98.5 
1.5 

100.0 



This mineral is found in veins of gra- 
nite in Germany and France. 

PHARNACBUM, in botany, a genus of 
the Pentandria Trigynia class and order. 
Natural order of Caryophyllei. Essential 
character: calyx five-leaved; corolla 
none; capsule three-celled, many-seed- 
ed. There are fourteen species, chiefly 
natives of the Cape of Good Hope. 

PHARUS in botany, a genus of the 
Monoecia Hexandria class and order, 
Natiu^ order of Gramina, Gramineae, or 
Grasses. Essential character: calyx glume 
two-valved, one-flowered t male, corolla 
glume two-valved : female, corolla glume 
one-valved, long, involving; seed one. 
There are three species, natives of the 
East Indies. 

PHASCUM, in botany, a genus of the 
Cryptogamia Musci class and order. Ge- 
neric character: capsule ovate, veiled, 
sub-sessile, or on a short bristle, closed 
on every wde, sometimes with the rudi- 
ments of a lid, never opening; males, sub- 
discoid, terminating, or gemmaceous ax- 
illary. 

PHASEOLUS, in botany, kidney-bearty 
a genus of the Diadelphia Decandria class 
and order. Natural order of Papiliona- 
cex, or Leguminosx. Essential character : 
keel with the stamens and styles spirally 
twisted. There are twenty-one specie^. 
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The varieties of the kidney-bean are 
very numerous : the P. coccineus, scarlet 
kidney-bean, is by some considered as a 
distinct species ; its twining stalks, if pro- 
perly supported, will rise to the height 
of twelve or fourteen feet ; the leaves are 
smaller than those of the common gar- 
den bean; the flowers grow in large 
spikes, of a deep scarlet colour ; the pods 
are large and rough ; they are move es- 
teemed for the table, by many people, 
than the others. 

PHASES, in astronomy, the several ap- 
pearances or quantities of illumination of 
the Moon, Venus, Mercury, and the 
other planets; or the several manners 
wherein they appear illuminated by the 
Sun. With regard to the Moon, these 
phases are very observable with the na- 
ked eye; by which she sometimes in- 
creases, and sometimes wanes; is now 
bent into horns, and again appears as half 
a circle. By means of a g^od telescope 
the like phases may be observed in Ve- 
nus and Mars. Copernicus, before it was 
possible to ascertain the fact, by means of 
glasses, foretold, that it would, at some . 
period or other, be ascertained, that Ve- 
nus underwent all the chanj^es to which 
the moon was subject. Gahleo was the 
first person, who, by actual observation, 
confirmed the truth of Copemicus's theo- 
ry. 

PHASIANUS, the pheasant, in natural 
history, a genus of binls of the order Gal- 
linae. Generic character: bill short, 
strong, and convex; head covered in 
some degree with carunculated flesh; 
legs jg^enerally with spurs. There are ten 
species. 

P. gallus, or the wild pheasant, inha- 
bits the forests of India, and has been 
seen, indeed, by navigators in almost all 
the Indian and South Sea islands. This 
is the unquestionable origin of all the do- 
mestic varieties throughout Europe, of 
which we shall notice the following. 

P. ^llus, or the dunghill cock. The 
most mteresting animal under this varie- 
ty is the game cock, which is found in 
great perfection of vigour and courage in 
England, and the irascibility and jealousy 
of which has, in almost all ages, occanon- 
ed it to be employed in the sanguinary 
diversion of cock-fighting. This practice 
is carried to a {^at exten^ even among 
the mild inhabitants of China and India, 
whose manners or principles might be 
conceived in the highest state of repug- 
nance to it. The polished civilization of 
the Athenians did not prevent their en- 
gaging in it with considerable ardour. 



and the Romans encouraged it with ftU 
that fondness which mig^t be expected 
from a nation established by rapine, and 
as it were educated in blood. From them 
it was introduced into England, where it 
has occasionally been patronized by mo- 
narchs, and is still indulged in bodiby 
lords and plebeians with connderskble fre- 
Guency, though, probably, not to such a 
degree as in some former periods. The 
appearance of this animal, when under 
the agitation of strong feeling, is biehly 
interesting, indicating boldness, freedom, 
and energy, of a very superior character; 
and the beauty of his plumage, and grape- 
fulness of his movement^ combine 
strongly to heighten the efiect. The fe- 
male 18 remarkable for great fecundity, 
and for the most exquisite parental fond- 
ness and sensibilities; the poets of almost 
every age and nation having introduced 
it as the most expressive ima^ of mater- 
nal duty and tenderness. It u finely ob- 
served, bv the great French naturaliit, 
that « duU and tasteless as the buanessof 
incubation may be thought by us, nature 
may have made it a state of extraordinaiy 
joy,' connecting, probably, sensations 
of delight with whatever relates to the 
continuance of her offspring.*' In some 
countries, and particulariy in Bgrypt, 
chickens are produced from em wiuiont 
the assistance of the parent bird. The 
egg^ are enclosed in ovens heated with 
extreme care and precision, and turned 
at certain intervals, and thus hundreds, 
and even thousands, are annually produc- 
ed in one establishment; bat cldckens 
thus produced are stated to be rarely so 
vigorous as those hatched in the natnnJ 
mode. See Aves, Plate XIL fig. 1. 

P. colchicus, the pheasant. These birds 
are found in almost every territory of the 
old continent; but are not to be met wHh 
in America. Their wings, from their 
shortness, are ill calculated to sustain a 
long flight. Thev resemble the partridge 
in breeding on the ground, and lay from 
twelve to nfteen eggs. In many parts of 
this kingdom they have been introduced 
with great success, exhibiting an interest- 
ing and beautiful object to the admirer of 
nature, and furnishing variety to the pur- 
suits of the sportsman, as well as to the 
luxuries of the table. Pheasants prefer 
low woods bordering upon rallies, are 
extremely shy, and never associate but 
in the spring. The hen pheasant has 
been occasionally discovered with the 
feathers almost universally peculiar to 
the male; and, indeed, this circumstance 
takes place in several other genera of 
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birdi. The crowing of the pheaaant U 
very slmilAr to that m the fonner speciea, 
but not so loud or bo distinct. There are 
many varieties of the pheasant tribe kept 
in the ayiariea of the curious in England, 
exhibiting the most admirable plumage, 
but not sufficiently hardy to endure the 
rigours of winter in that climate, where 
the P. colchicu* alone has become na- 
tionalized. See Avxs, Plate XH. fig. 2. 

PHEASANT. See Phabiahus. 

PHELLANDRIUM, in botany, vaUr 
hemlock^ a genus of the Pentandria Digy- 
lua class and order. Natural order of 
Umbellatx, or Umbelliferae. Essential 
character : florets of the disk smaller ; 
fruit ovate, even, crowned with the peri-, 
anth and pistil. There are two species, 
viz. P. aquaticum, common water hem- 
lock, and P. mutellina : the former is a 
native of most parts of Europe : Linnaeus 
informs us, that the horses in Sweden, 
hf eating thia plant, are seized with a 
land ci palsy ; this effect is not to be 
ascribed to the plant, but to a coleopte- 
rous insect breeding in the stalks : in the 
winter the roots and stem, dissected by 
the influence of the weather, afford a cu- 
rious skeleton or net-work. 

PHIi«AD£LPUUS, in botany, ttftin^ 
a genua of the Icosandria Monogynia 
class and order. Natural order of Hespe- 
rides. Myrti, Jussieu. Essential charac- 
ter : cal3rx four or five-parted, superior ; 
petals four or five ; capsule four or five- 
celled, many-seeded. There are four spe- 
cies^ c^ which P. coronarius, common or 
white syringa, is a shrub that sends up a 
great number of slender stalks from the 
root, seven or eight feet in height, put- 
ting forth sevend short branches from 
their side; leaves ovate, lanceolate, three 
inches long, and two broad in the middle, 
terminating in acute points, with several 
indentures on their edges; they have 
both the taste and scent of fresh cucum- 
bers; the primary flower is five-olefr in 
the calyx, corolla, pistil, and capsule ; the 
reat are four-deft. It is a native of the 
South of Europe. 

PHILLYREA, in botany, a genus of 
the Diandria Monogynia clasa and order. 
Natural order of Sepiarise. Jasmines, 
Juaaieu. Essential character : calyx four- 
toothed; corolla four-deft: berry two- 
celled ; seeds solitary. There are three 
apedes, which are distinguished by the 
form and indentations of their leaves ; 
they are shrubs, and natives of the south- 
em countries of Europe ; they are ever- 
l^ens, and sufficiently hardy to thrive 
la the open air, being rarely ii^ured, ex- 



cept in very severe winters, which causes 
their leaves to fall, and kills some of the 
weaker branches ; these are repaired by 
new shoots the following summer ; there 
are few evergreens wmch are hardier 
than the j^biUyrea, or that deserve more 
to be cultivated for pleasure. 

PHILOLOGY, a adence, or rather as. 
semblage of several sciences, conristing 
of grammar, rhetoric, poetry, antiquities^ 
history, and criticism. Philology is a kind 
of umversal literature, conversant about 
all the sciences,* their rise, progress, au- 
thors, &c. It makes what the lYench call 
the beUe9 Uttreg. In the universities it is 
called humanities. Anciently, plulology 
was only a part of gfraromar. 

PHILOSOPHER, a person versed in 
philosophy ; or one who makes profession 
of, or applies himself to, the study of na- 
ture and morality. See Philosopht. 

PHiLOBOPBaa's stone, the g^atest ob- 
ject of alcbymy, is a long sought for pre- 
paration, which, when found, ia to convert ' 
all the true mercurial part of metal into 
pure g^ld, better than any that is dug out 
of the mines, or perfected by the refiner's 
art 

PHILOSOPHY, m^nto/. 1. Thatsdence 
which teaches us the laws of our mental 
frame, which shows us the origin of our 
various modes and habits of thought and 
feeling, how they operate upon one an- 
other, and how they are cultivated or re- 
})ressed, is mental philosophy, or the phi- 
osophy of the human mmd. The well 
directed study of it calls into action and 
improves the highest intellectual faculties; 
and while it employs the powers of the 
mind, it suggests the best means for their 
culture, and the best mode for their direc- 
tion. It enables us to trace the intricades 
of our own hearts, and points out the pro- 
per discipline for thdr correction. It dis- 
covers to us the real excellencies of the 
mind, and guides us in our efforts for the 
attainment of them. To success in form- 
iiif Uie moral and mental character of 
others, it is more or less essential ; for it 
discloses the nature of our influence over 
their minds, and the best mode of exer- 
cising it, so as to bring their various fa- 
culties into the best adjusted and most 
perfect state. Pursued with proper views^ 
and in a proper manner, it lays the best 
foundation for the highest degrees of in- 
tellectual, moral, and religious improve- 
ment. — *' There are difficulties," to use 
the words of the great Hartley, "both in 
the word of God and in his works ; and 
these difficulties are sometimes so mag. 
nified as to lead to scepticism, infidelity, 
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oratheifliD. Nov the contemplfttion of 
our own frame and constitution appears 
to me to have a peculiar tendency to les- 
sen these di^culties attending natural 
and revealed religion, and to improve 
their evidences, as well as to concur with 
them in their determination of man's du- 
ty and expectations." 

2. The best ^und-work for the pur- 
suit of mental science is, an accurate judg- 
ment, a discriminating, penetrating intel- 
lect, and a habit of correct and cautious 
reasoning ; and therefore the best prepa- 
ratory culture of mind is, the stud}^ of the 
various branches of the mathematics and 
of natural philosophy. But habits of re- 
flection and good sense are all which are 
essential to the beneficial pursuit of men- 
tal science ; and with these it will in all 
cases lead to results highly important to 
individual welfare and usefulness. — ^The 
young, in particular, will be led, by an 
acquaintance with the practical laws of 
the mind, to perceive how their present 
conduct affects their future character and 
happiness; to perceive the importance of 
avoiding a frivolous employment of their 
time, without any end beyond mere amuse- 
ment; to perceive the impossibility of in- 
dulging in vicious g^tifications, without 
lessening their means of happiness, and 
diecking their process towards excel- 
lence. They will Team how habits are 
formed almost imperceptibly, and, when 
long exercised, how exceedingly difficult 
it is to eradicate them ; they wiU learn to 
consider the formation of habits as requir- 
ing, therefore, their utmost circumspec- 
tion. They will be enabled to discern 
what habits of thought and feeling are 
baneful, what useful ; what means of hap- 
piness should be regarded as of primary 
value, what should be regarded as secon- 
dary onl^. — ^In short, there can be no he- 
sitation in affirming, tliat next to the im- 
mediate pursuits of religion, to which the 
laws of the mind direct, a judicious ac- 
quaintance with those laws is the most 
important means for the right employ- 
ment of that period of life, on which the 
happiness of our existence, in a great 
measure, depends. 

3. We cannot even attempt to give our 
readers a complete system of this import- 
ant science ; however brief it might be 
made, if it were as comprehensive as the 
subject requires, it would occupy too 
great a portion of this work : what we 
wish to aim at is, to give such a view of 
the leading laws of our mental frame, as 
may direct the thoughts of the inquirer in- 
to a right channel, and serve as a founda- 



tion for the results of attentive reflection, 
which reading may assist in gaining, bat 
can seldom impart. 

or THE PBIMABT rACUI.TlXS OV TBS 
MIITD. 

4. That, whatever it be, which thinks, 
and feels, and wills, is called mind : that 
part of the human being which thinks, 
and feels, and wills, is ciSed the human 
mind. 

5. We observe without us and within 
us numerous phenomena ; the object of 
philosophy is to deduce from them oertun 
general laws, agreeably to which thej are 
produced, and then to employ those laws 
in the explanation of other phenomena. 
Mental philosophy pursues the sane 
method which has been so saccessfiilly 
adopted in natural philosophy ; and as in 
physics similar phenomena are referred 
to the operation of some one cause or 
power, so in menUd science those phe- 
nomena, which have all one common fea- 
ture, are referred to some faculty or pro- 
per^ of the mind, by whose operatioB 
these phenomena are supposed to be 
produced. What those mental or pfajii- 
cal powers are, philosophy does not pro- 
fess to explain. 

6. If we hold a luminous body before 
the eye, it produces some change in the 
state of that or^^, and this produces in 
the mind a feehng ; this feehng is called 
a sensation. This name is also given to 
all those other feelings which are produc- 
ed in a similar way, viz, owing to a change 
in the organs of sense, whatever be the 
cause by which the change is produced. 
The general fact or law is, that sensations 
are produced by what affects the organs 
of sense. Now to account for thbfact, 
we infer that the mind is possessed of a 
power or capacity which we call sensa- 
tion, or, better to avoid ambiroity, the 
sensitive power. This then is that power 
or capacity of the mind, by whose opera- 
tion it receives sensations frOm things 
which affect the organs of sense. 

7. We know, as a matter of fact, that 
though sensations cease soon after the ex- 
citing object is withdrawn, yet if they 
have been produced sufficiently often and 
vividly, the causes of feelings similar in 
kind remain in the mind, and those sinukr 
feelings can recur when no change is pro- 
duced in the organs of sense. These are 
called ideas : they are the relics of sen- 
sations.— Such is the general law of ftct. 
The operation or act t>f retaining r^cs of 
sensations may, with the strictest pro- 
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priety, be tenned retention; and to ac- 
coant for it, we infer that the mind pos- 
sesses a power or capacity, which we may 
call the retentive power. This then is 
that power or capacity of the mind, by 
which it retains relics of sensations. 

8. Again; it is an indbputable fact, that 
these id^M, or relics of sensations, do not 
remain sin^e in the mind, but become 
connected with one anoUier, so that the 
recurrence of one, or of its corresponding 
sensation, will bring on another; and that 
in certain cases, they become so blended 
together, that the parts can scarcely be 
disidnguished. Thus the word orange, 
either pronounced or thought of, will 
bring the idea of the appearance of an 
orange. Again, the idea of the word house 
is accompanied by a certain feeling, which 
is altogether different from that which 
accompanies the idea of the word ship ; 
if we think about it a little, we umiaUv 
have the idea of a particular house recall- 
ed ; this is a ample idea {or idea of sensa- 
tion or conception^ connected with other 
ideas, but not comoined with them; but, 
in genera], if the word occurs without the 
mind dwelling upon it, we may perceive an 
indistinct feeBng, which is composed of a 
Tariety of simple ideas, received from a 
variety of those objects to which we give 
the name house. That the feeling is thus 
composed we have a fUll right to assert, 
on an attentive consideration of the custo- 
maiy processes of the mind. — Simple ideas 
may then be connected with other ideas ; 
or they may blend and coalesce with other 
ideas, so as to form new ones, which are 
called compound or complex ideas. The 
^neral fact is that connections and com- 
positions take place among our ideas ; and 
when thus connected or compounded, we 
say that they are associated toother, and 
the connected or compounded group we 
call an association. To account for the 
formation of associations, we infer that the 
mind possesses a power or capacity of 
connecting or combining ideas, which may 
be called the associative power. This 
then is that power or capacity of the mind 
by which it connects and compounds ideas. 

9. Once more ; it is obvious that, with- 
out an^ external excitement of the nerves 
by which muscular motion is produced, 
the mind can produce such moUon; in 
other words, that state of tlie motoiy 
nerves, by which muscular motion is ef- 
fected, can be produced by the mind. We 
do not here inquire how the mind learns 
to use its influence over the motory nerves, 
but state the fact, that muscular motion 
can be produced by the mind without ex- 



ternal excitement. To account for this^ 
we infer that the mind possesses a power 
or capacity of influencing the motory 
nerves so as to produce muscular motion, 
which may be called the motive power.— 
We have no name appropriate to those 
states of mind which produce the changes 
in the motory nerves requiate for muscu- 
lar motion ; and we are, therefore, so &r 
free from a difficulty which has accom- 
panied us when speaking of sensations 
and ideas: these terms, as they are gene- 
rally used, imply that the consciousness 
of the mind is excited. But it appears an 
almost indisputable fact, that the mental 
organs, whatever they be, by whose ac- 
tion the consciousness is excited, often 
are in a state of activity without such ex- 
citement of the consciousness; in other 
woi^that those changes which, when 
accompanied with consciousness, are 
termed sensations and ideas, may take, 
place, and produce their appropriate ef- 
fect in the mental system, without excit- 
ing the conscious or percipient principle. 
In order to enter into the consideration of 
this important fact, it will be necenary to 
consider somewhat more explicitly, in 
what manner we employ the term mind, 
and to introduce some less customary 
terms, in order to avoid ambiguity. 

10. In the philosophical sense of the 
term mind, it seems to belong exclusive- 
ly to the conscious or percipient princi- 
Ele, whatever that be; but in common 
menage we certainly emplo^r it difler- 
ently: e.g, no one hesitates in saying, 
**such a man has an extensive store of 
knowledge in his mind;" but no one 
supposes that at any one time a man per- 
ceives, that is, is conscious of, all the 
parts of that knowledge: in* the same 
manner no one would hesitate in saying, 
'' such a person has a great fund of valua- 
ble reflections for the conduct of life 
stored up in his mind, which he can pro- 
duce whenever circumstances call for 
them;" but no one supposes that those 
reflections are always in the view of his 
mind, that is, that he is always conscious 
of them, that he always perceives them. 
All that can be meant in such cases 
is, that the causes of his ideas (that i^ 
of his thoughts and feelings) remain 
in the mind, ready for excitement when 
they produce ideas. — ^Hence then the 
mind, in the common acceptation of the 
term in which we use it, consists of two 
parts, the conscious or percipient princi- 
ple, and the organized substance, which 
furnishes to the former the objects of its 
conscioumess or percipiency. What the 
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conicioos or percipient principle i% is 
probably known to nim only who formed 
it ; we may believe consciousness or per- 
cipiency to be a property, which is the 
necessary result of, or added to, a cer- 
t»n organized system of matter ; or we 
nay beneve it to be a ^operty of some 
substance essentially different from mat- 
ter ; and we apprehend it is not of much 
consequence wnich opinion is adopted: 
b«t it seems indisputable, that, in the 
present state of knowle^^ we cannot 
obtain, on either side, more than a bare 
preponderance of probabilities. 

11. That organized substance, which, 
without sny further medium, furnishes to 
the conscious or percipient principle the 
objects of consciousness or percipieney, 
Biay be called the sensorium. The parts 
of wluch the sensorium is composed, by 
whose motions or other chang^es, inthout 
any forther medium, consciousness is 
excited, may be called the mental organs. 
By the mind, we understand tiie whole 
tof^ether, the conscious or percipient 
principle together with the sensorium, 
tearing it undecided, whether conscious- 
ness is a property of organized matter, 
or belongs to a substance essentially dif> 
ferent frmn matter ; and slso wheUier the 
sensorium be or be not the medullary sub- 
stance of the brain. (See Sbjtsatiov.) 
Hartley, as is well known, adopts the 
afl9irmatiFe in the latter case; and he 
supposes that the changes of the senso- 
rium which affect the consdousness are 
▼ibrations of the medullury substance 
(see ViBBATioir) ; we consider this hy- 
pothesis as a clog upon, at least, the 
adoption of his grand system of associa- 
tion, and should prefer the more gehe- 
ral term, motions, if we professed to de- 
cide respecting Uie nsture of the senso- 
rium : as we do not, we shall employ the 
still more general term changes, since 
the term affections is already appropriat- 
ed.-»The changes in the sensorium, or 
mental organs, which may excite the con- 
sciousness, may be called sensorial chan- 
ges. Of these some are produced by the 
impression of external objects upon the 
organs of sense; these may be called 
sensible changes; other^ as we know by 
their effects, are producible without the 
presence of external objects ; these may 
be called ideal changes, and are the re- 
lics of sensible changes ; a third class 
are those which are followed by muscu- 
lar action, and may be termed motory 
changes. Each of these classes of sen- 
sorial changes may take place without 
consciousness, as we shall endeavour to 



show in the next paragraph. When 
senrible changes are accompanied with 
consciousness, they are called sensations; 
when ideal changes are accompanied wiA 
consciousness, they are called ideas : and 
as sensible and ideal changes are prind- 
pally important to us when acoompaiued 
with consciousness, and it seldom is ne- 
cessary to distinguish between those 
which do and those which do not excite 
it, we shall not usuaHy depart from the 
customary nomenclature. We have no 
term appropriated to denote motorf 
changes accompanied with consdoos- 
ness: this deficiency probably arises 
from the circumstance, ttiat miiseiLlar ac- 
tion is so much an object of the sensed?^ 
that by association it is referred to &e 
moving muscle, and not to the intenne^- 
ate fibrous motions and sensorial changes; 
thus, while writing, all the motion seeaw 
to be in the fingers, and in the finders 
alone, though even liie minutest motioiii 
except that which is produced by some 
external stimulus uponthe motcny nerve, 
implies motory chanses of the sensoriuB^ 
and should, scientifically peaking, be 
referred to the sensorium or mind. 

12. To show that sensible changes are 
not necesMkrily accompanied with con- 
sciousness, we observe, that the dinunu- 
tion of consciousness can be traced, in 
its various stages, from the state of active 
attention, to cases where we have no rea- 
son to believe that consciousness is ex- 
cited, where yet we have abundant rea- 
son to believe that there were senaihte 
changes ; because those effects are pro- 
duced, which we know are produced by 
sensations (that is, by sensible changes 
of which we are conscious), and, as &r 
as we know, in no other way. We can- 
not, consistentiy witii our requisite fimits, 
advance so many facts as may appear to 
some to be necessaiy to prove our stste- 
ments, but the following w^ill at least 
illustrate them.— Persons, much accus- 
tomed to employ notes in singing, some- 
times feel so deeply interested in the 
thoughts and feelings excited by Uie 
words they are singing, that though the 
notes continue to regiQate their tones <^ 
voice, the sensible changes are ahogetlier 
unnoticed by them : they do not eanate 
the consciousness. Again, many who 
have been long accustomed to perfenn 
upon a musical instrument, and can play 
with ease at first sight, while playing n 
piece of music which they have not seen 
before, can converse and carry on a trnbi 
of reasoning, and yet pk^ correctly t the 
appropriate sensible changes most in 
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sach cases be produced ; for otherwise 
the proper motions of the fingers could 
iK>t ; but they arc not accompanied with 
consciousness; as soon as they are, at- 
tention to the conversation, or train of 
reasoning', is interrupted. In the same 
manner, persons accustomed to read 
aloud can continue to read aloud, even 
what they never read before, with at 
least correctness, and at the same time 
have their thoughts closely employed on 
other objects. The followmg case, stated 
by Dr. Percival, will by most be admitted 
as a strong corroboration of our princi- 
ples. " Several years ag^ the Countess 
of — fell into an apoplexy about 
seven o'clock in the mommg: among 
other stimulating applications, 1 directed 
a feather, dipped in hartshorn, to b« fre- 
quently introduced into her nostrils. Her 
ladyship, when in health, was much 
admcted to the taking of snuff, and the 
present irritation of the olfactory nerves 
produced a junction of the fore-finger 
a«d thumb of the rigfht hand, the eleva- 
tion of them to the nose, and the action 
of snuffing in the nostrils. When the 
snufiing ceased, the hand and arm drop- 
ped down in a torpid state. A fresh ap- 
plication of the stimulus renewed these 
successive efforts ; and I was witness to 
their repetition till the hartshorn lost its 
power of irritation, probably by destroy- 
ing the sensibility of the olfactory nerves. 
The Countess recovered from the fit 
about nx o'clock in the evening; but 
though it was neither long nor severe, 
her memory never afterwards furnished 
the least trace of consciousness during 
its continuance." Now here the impres- 
sions produced by the hartshorn on the 
external org^n, produced (by means of 
the nerves) sensible changes ; and these, 
either through the medium of ideal 
changes, or, more probablv, directly, pro- 
duced motory changes, which (by means 
of the nerves) produced muscular action ; 
and the whole without exciting conscious- 
ness. The gradual diminution of atten- 
tion to, or the consciousness of, external 
€>bjects of sensation (the beat of a clock 
for instance), when the mind is becom- 
ing closely engaged upon some subject of 
reiBection, nmst be obvious to every one 
who thinks on what passes within him ; 
and it cannot be requisite to enlarge on 
that point. — ^Tbose who admit what we 
have stated respecting sensible changes 
will feel little hesitation in admitting the 
same positions respecting ideal changes ; 
because the latter are mereljr relics of 
the former. Besides, there is another 
VOL. IX. 



point of agreement. Sensible changa^ 
are produced without any effort of the 
mind, without any volition ; so also are 
ideal changes. These latter, when not 
interrupted b^ sensations, follow one ano- 
ther in a train, without an effort, and 
often contrary to effort, reflated by the 
modes of connection to which the indivi- 
dual is most prone. We believe that the 
position advanced respecting sensible 
changes, at the beginning of this para- 
graph, is equally applicable to ideal 
changes, tmUatis tmOajuU: We shall give 
only one instance of that case in which 
consciousness entirely disappears, where 
yet we are certain tlut there must have 
been ideal changes. Every one, who 
can add up a column of fig^es, knows 
the nature of the operation, because it 
is learnt after the memory has acquir- 
ed considerable power. The sum of two 
or three fig^ures is fi»t ascertained : the 
-ideal change of that sum must of course 
be in the mind, and with that sum is com- 
bined the next figure, which forms a new 
sum, and so on. Now then there is the 
act of adding a number, the ideal change 
of which is in the mind, to another number 
of which there is a sensible change, and 
there is the ideal change of the sum, and 
so on, continually recurring: this we per- 
peive when we are trying to add up slow- 
ly. But persons who are very familiar 
with such additions will tell the result 
or final sum, apparently without an ef- 
fort, apparently without the intervention 
of the mind, and certainly without any 
consciousness of the operations and ideal 
changpes which must have passed in the 
mind before the result could have been 
obtained. It ¥rill not unfrequently be 
found, that personsvery much habituated 
to these operations can add up much more 
correctly, .while they leave themselves 
unconscious of the operations and ideal 
changes, than when they, are conscious of 
them : and, what appears to us to settle 
the point, as far as consciousness is con- 
cerned, persons who, by constant custom, 
have become familiar with all possible 
combinations of small numbers, can go 
throng^ a series of additions, and at the 
same time closely eng^e the attention 
upon another object ; for instance, can 
dictate one or more letters. — As to mo- 
tory changes, the Act is so obvious, that 
muscular actions, which must have their 
origin in the mind, as being regulated by 
impressions upon the external organs of 
sense, go on in long succession, and with 
frequent variation, while at the same 
time the attention is fully occupied by 
H h 
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some object of thought, that we should 
be ready to suppose nothing but opposi- 
tion to a pre-formed hypothesis could 
lead a person to doubt, whether in such 
cases the muscular action excited the con- 
sciousness. Such an immense variety of 
muscular actions are continually taking 
place, in cases in which volition was once 
concerned, without in any way whatever 
attracting the notice of the mind, and this 
is so obvious a fact, and so satisfactorily 
accounted for by Hartley, that, however 
plausible the counter-considerations of 
the great northern philosopher, Dugald 
Stewart, (see Elements, chap, ii.) we can- 
not suppose that they can gain admission 
■where the principle of association is tho- 
roughly understood. 

13. If this distinction between sensible 
and ideal changes, and sensations and 
ideas, be iust ; or rather, if the existence 
of sensorial chan^is without conscious- 
ness, be admitted (and we more and more 
feel satisfied that it is a fact, and if so, a 
very important one in our mental frame), 
then the four preceding faculties, or ca- 
pacities of the mind, are to be referred 
to the sensorium, and are, in reality, the 
properties or powers of the mental or- 

Sins. We feel disposed to admit, that 
e sensorium is the medullary substance 
of the brain; but we beg our readers 
to bear in mind, that what we have ad- 
vanced is entirely independent of this 
opinion, and that indeed it is rather 
clogged by it. We use the term sen- 
sonum and mental organs, because, in 
our opinion, they tend to give greater dis- 
tinctness to our reflections on what pass- 
es within us ; but it is with no view to 
decide, whether they are material or im- 
material. Consciousness, or the perci- 
pient faculty, we consider as a distinct 
faculty from those already mentioned ; it 
is the faculty or capacity by which the 
"tnind is affected by sensorial changes, 
•whether sensible, ideal, or motory. Con- 
sciousness is, in fact, the notice of the 
mind itself: and the term is applied to that 
state, with which every sensorial change 
which excites the notice of the mind is at- 
tended. When the consciousness is con- 
tinued, either on a particular object, or on 
a particular succession of objects, whe- 
ther or not that continuance is caused by 
volition, the state of the mind is called at- 
tention. It is by consciousness alone 
that we have any knowledge of the 
other powers of the mind ; and when 
directed to their operations, the appella- 
tion is peculiarly appropriate. When it 
is excited by sennble changes, it is usu- 



ally called perception ; consciousness re- 
ferring to the operations of the mind as 
such ; perception, to tliem as produced by 
external objects. (For an account of 
perceptions as distinct from sensations, 
sec Sews ATI ox.) We are conscious of 
ideas and sensations; we perceive the ex- 
ternal objecu which produce impressions 
on the external organs. When the con- 
sciousness is suspended, as it often is, 
during sleep, &c. the ever active mechan- 
ism of the mental organs proceeds; in 
such cases, its operations sometimes ex- 
cite the consciousness ; otherwise we 
know of their existence only by their ef- 
fects. On the other hand, consciousness 
necessarily implies sensorial changes ; for 
to speak of the consciousness of nothing 
is an absurdity. 

I. OF TBS sxirsinvx powsm. 

14. For a consideration of the leading 
facts respecting this faculty, we beg our 
readers to consult in this place the follow- 
ing articles, in their order ; viz. Sbssa- 
TioH, SioHT, Smell, SouirD or Hx^aivs, 
Tasts, and Touch. In the first will be 
found a brief account of the phyvcal 
org^n of sensation and motion. 

II. or TRS BXTXNTIVX POWXS. 

15. Respecting this faculty, see the ar- 
ticle R£T£FTioM, where will also be 
found a few notices respecting ocular 
spectra. 

III. or THE ASSOCIATIVE POWEB. 



16. This principle, if not the sole < 
of all our mental phenomena, except tbe 
original production of sensorial changes 
andftendenciesto them, has some efmt 
in the ori^n and modification of aU of 
them. It IS owing to this important prin- 
ciple, that sensations become the signs of 
thoughts and feelings, by which means 
man becomes a social being; that the 
whole mental furniture of perceptioii% 
notions, affections, passions, sentiments^ 
emotions, &c. is formed from the simple 
relics of sensation ; that man from mere 
sensation rises to intellect ; that he be. 
comes capable of reflection, of action. In 
short, whatever mental operation we at- 
tend to, except at the very earliest period 
of mental culture, we find association the 
cause of its production, or intimateljr 
concerned in it. 

17. The fact of the connection wliich 
exists between many of our sensotial 
changes has been long known ; but it has 
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generally been referred to the memory. 
Mr. JLocke appears to hare been the first 
who employed the principle of associa- 
tion to account for aberrations of judg- 
ment and feeling, and for customary con- 
nections of ideas; but he does not seem 
to hare been at all aware, that all our 
ideas, except those which are produced 
by mere repetitions of uncompounded 
sensible changes (t. e. ideas of sensation, 
or simple ideas, § 8.) are in reality formed . 
by the influence of the same principle ; 
that all our aifections, and our mental 
pleasures and pains, are nothins^ more 
that the relics of sensation variously com- 
bined by association. — It seems that Mr. 
Gay, a clergyman in the west of England, 
was the firat who endeavoured to show 
the possibility of deducing all our pas- 
sions and affections from association : his 
observations on this subject, however, as 
Dr. Priestley observes, amount to little 
more than conjecture. These, however, 
led Dr. Hartley to direct bis thoughts to 
the subject; and by an union of talents in 
moral science, in natural philosophy, and 
in a profesaonal knowledge of the hu- 
man frame, with a mind unobsoured by 
selfish tendencies, he was enabled to 
bring into one extensive system the pro- 
gress of the mind, from its first rudiments 
of sensation, through the maze of com- 
plex ideas and affections, to show how 
man rises from sensation to intellect. 
"After giving the closest attention to the 
subject in a course of several years, 
it appeared to him very probable, not 
only that all our intellectual pleasures 
and pains, but that all the phenontena of 
memory, imagination, volition, reasoning, 
and every other mental affection and ope- 
ration, are only difi'erent modes or cases 
of the association of ideas" (more gene- 
rally of sensorial changes) ; ** so that no- 
thing is requisite to make any man what- 
ever he is, but a sentient principle, with 
this single property, which however ad- 
mits of great variety, and the influence 
of such circumstances as he has actually 
been exposed to.** His great work was 
begun when he was about twenty-five 
years of age; it was published in the be- 
ginning of 1749, when he was little more 
than forty-three years of age. He lived 
nine years after, but he left it without 
any change ; afid he does not appear to 
iiave written any additional paper on the 
subject. — As Dr. H. expected, his work 
remained for a considerable Ume unnotic- 
ed. Tucker (A. Search) was obviously 
acquainted with it, and owed much to it; 
but he seldom speaks of Hartley, except 



respecting his hypothesis of vibrations. 
Dr. Priestley had the merit of bringing 
Hartley's system forward to tbe public 
notice ; and the celebrity which he had 
acquired among different classes of the 
philosophic world attracted the attention 
of thinking people to the doctrine of as- 
sociation. About thirty years after the 
publication of the original work, he pub- 
lished an abridgement of it; in which he 
left out the deductions from the principal 
theory respecting the rule of life, the 
truth of Christianity, &c. and as much as 
he could of the hypothesis of vibrations. 
Since that time the sy^item of Hartley 
has been rapidly gaining' ground in South 
Britain ; and it is now, probi^ly, pret^ 
generally kdopted by those who think 
closely on the subject. In North Britain^ 
owing partly to theolo^cal and metaphysi- 
cal prepossessions, still more perhaps to 
Dr. Priestley's rough and unjustifiably se- 
vere attack upon three of the Scotch phi- 
losophers, whose mental and moral charac- 
ter ranked high among their countrymen, 
the principles of HarUey have made but 
little progress. The philosophical systems 
of Scotland have been somewhat modifi- 
ed by it; but those who rank the highest 
seem little inclined to admit it in its fuU 
extent. However, the writings of Dugald 
Stewart show that he has done something 
towards clearing the way, and the Glas- 
gow Professor of Moral Philosophy in hia 
lectures does more; and there is rea- 
son to hope, that when the present gene- 
ration has passed away,* the true princi- 
ples of mental science will g^n a firm 
hold there, as well as in South Britain. 
We ardently wish the extensive adoption 
of the Hart]e)ran system, because, while it 
satisfactorily explains the causes of our 
mental phenomena, it furnishes the best 
guide in the moral and mental culture of 
Uie mind. 

18. We have already stated, that the as- 
sociative power has two grand modes of 
operation, connection and composition: 
it is not easy to keep them distinct; but 
in many cases it is practicable, and often 
tends to precision in our reflections and 
reasonings. In what we shall advance 
respecting the operations of this power, 
we shall keep this distinction somewhat 
in view. We shall state, first, the classes 
of connections which exist among our 
sensorial changes; and, secondly, some 
of the principal laws of connections : we 
shall then proceed to detail some of the 
leading facts relative to compositions, and 
the formation of our compound notions 
and feelings. It would be most strict!/ 
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philosophical to hegin with compositions, 
because connections are formed not only 
among simple sensorial changes, but 
among those also which are compound- 
ed; in other words, not only among sen- 
sations, simple ideas, and single muscular 
actions, but also amonr those which have 
been blended together into complex 
states; and we shul sometimes have oc- 
casion, in what we state as to connections, 
to suppose such compositions actually 
formed. On the other band, connections 
are much more obvious and more easily 
comprehended than compositions ; and a 
statement of some facts respecting the 
former will lead to an easier acquaint- 
ance with the latter. 

19. " That one thought is suggested to 
the mind by another,'' says the elegant 
and philosophic Stewart, *' apd that the 
sight of an external obiect often recals 
former occurrences and revives former 
feelings, are facts which are perfectly fa- 
miliar, even to those who are least dis- 
posed to speculate concerning the prin- 
ciples of their nature . In passing along a 
r(Nul which we have formerly travelled 
in the company of a friend* the particu- 
lars of the conversation in which we 
were then engaged are frequently sug- 
gested to us by the objects we meet 
with. In such a scene we recollect that 
such a particular subject was started; 
and in passing the different houses, and 
plantations, and rivers, the arguments we 
were discussing when we last saw them, 
recur spontaneouslv to the memory. — 
The connection which is formed in the 
mind between the words of a language 
and the ideas they denote ; the connec- 
tion wtuch is formed between different 
words of a discourse which we have com- 
mitted to memory; and the connection 
between the different notes of a piece of 
music in the mind of a musician, are all 
obvious instances of the same general 
law of our nature. — ^The influence of sen- 
ttble objects, in reviving former thoughts 
and former feeling^ is more particukrly 
remarkable. After time has in some de- 
gree reconciled us to the loss of a friend, 
how wonderfully are we affected the first 
time we enter the house where he lived. 
Every thing we see, the apartment where 
he studied, the chair upon which he sat, 
recal to us the happiness we enjoyed to- 
gether, and we should feel it a sort of vio- 
lation of that respect which we owe to 
Ws memory, to engage in any light or in- 
different discourse when such objects are 
before us."— So, again, every one must 
have noticed the connections which exist 



between our thoughts or sensations and 
muscular actions. A performer looks at 
the notes of his book, and the appropri- 
Nate motions of his hands and fingers fbl« 
low with immediate succession. While 
we are writing, the thoughts we wiah ta 
communicate suggest the appropriate 
words, and these, with an almost instanta- 
neous succession of motions, are written 
on the paper before us. We are, pjer- 
haps, more struck with this in writing 
short-hand than long; the characters ap- 
pear as the representatives of the 
thoughts of our mind, almost witboat 
knowing how they are made. 

20. All these nets are obviously no- 
thing else than cases of those connections, 
whldi are formed by the operation of the 
associative power among our sensorial 
changes; in other words, among oar sen- 
sible, idesl, and motory changes; in other 
words again, but less (^eraily, among 
our sensations, ideas, and motoiy chang- 
es. — We should prefer employing, in 
what follows, the terms sensible changes 
and ideal changes, rather than the terms 
sensations, and idou, because these imply 
consciousness, which we have before stat- 
ed is not necessarily excited by the ope- 
rations of the sensitive and associative 
powers; we shall however, content our- 
selves with requesting the reader to bear 
in mind, that whatever may be aud re- 
specting connections among se nsa ti ons 
and ideas, might be stated more general- 
ly respecting connections among senable 
and iaeal changes. Whatever Uie senso- 
rium be, or whatever be those changes of 
it which excite the consciousness, it is 
anaong those changes, that is, among the 
sensorial changes, that connections and 
compoffitions take place. - 

CLASSES or covirxGTioirs. 

First: a sensation may be associated 
with other sensations, ideas^ and motory 
changes. 

21. A sensation, after having been as- 
sociated a sufficient number of times with 
another sensation, will, when im|Nesaed 
alone, excite the simple idea (§ SX cor- 
responding with that other sensation.^ — 
Thus the names, smells, tastes, &c. of 
external objects, suggest the idea of 
their visible appearance ; and the sight of 
them suggests their names, &c. In the 
same manner, a word lialf pronounced 
excites the idea of the whole word; the 
mention of the letters a, b, suggests the 
idea, d c, d, &c.; the sight of part of an 
object suggests tlie idea of the whole : 
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»nd the sight of one object recals the vi- 
sual idea of other objects which have 
been uniformly or very frequently seen 
with it, — ^Innumerable other instances 
might be given with little trouble, but 
we shaU mention only one other, which 
may assist some of our readers in ac- 
counting for certain cases of apparitions. 
L. was one day hastily passing by a room 
in which a very excellent friend had usu- 
ally sat in a particular chair, and in a par- 
ticular part of the room. His thoughts at 
the time were employed on some object 
which did not excite deep attention, and 
the siffht of the chair excited in his mind 
a vivid visual idea of his friend, as sitting 
in that chair. The friend had been dead 
some weeks, and L. involuntarily came 
back for another vision, but without ef- 
fect. — Such visual ideas, and similar ideas 
derived from the other senses, particu- 
larly from the hearing, are by Dugald 
Stewart called conceptions; and where 
they are vivid and easily excited, they 
frequently lead those who are inattentive 
to their sensations to suppose that they 
actually saw and heard, at a particular 
time, what they did not then see or hear. 
22, Sensations become connected with 
ideas, so that the repetition of the sensa- 
tion will excite the connected idea. — Of 
this case of connections the following will 
serve as examples. Words associated with 
ideas will readily excite them, even when 
very complex : the words hero, philoso- 
pher, justice, benevolence, truth, and the 
like, whether written or pronounced, 
immediately call up with precision the 
coitespondling idea. The hearing of a 
particular national tune is said to over- 
power the Swiss soldier in a foreign land 
with melancholy and despair ; and it is, 
therefore, forbidden in the armies in 
which they serve. The sound recals va- 
rioas heaitfelt recollections ; the idea of 
the peace, and the freedom of their 
country, of the home from which they 
are torn, and to whid^ they may never 
return. What trains of interesting 
thought and feeling are usually called up 
in the mind by the sight of the scenes of 
early pleasure, where passed those years 
when novehy g^e charma to every sen- 
sation, every employment of the faculty ; 
when hope presented no prospects but 
what were decked in "fancjr's fairy frost- 
work," and present joys precluded all re- 
gret for the past. 

23. Sensations may become connected 
with mmscular action, that is, with those 
sensorial changes which are followed by 
muscular action ; so that the sensation 



will excite the muscular action, without 
the intervention of that state of mind 
which is called will.— A person automa- 
tically (that is without any volition), turns 
his head towards another who calls him 
by his name. When the hand of another 
is rapidly moved towards the eye, we shut 
the eye, without thinking about it, ok 
even being conscious of it. When copy- 
ing from any book, if a person is very fa- 
miliar with the employment, the appro- 
priate motion of the fingers immediately 
follows the impression produced by the 
appearance of the word. In the same 
manner the visible impression derived 
from musical notes regulates the motions 
of the performer. '' While I am walking 
through that grove before my window,** 
says Darwin, *< I do not ran against the 
trees or the branches, though my 
thoughts are completely enga^d on 
some other obiect :" the sensible impres- 
sion produced by the objects around 
excite in the sensorium the appropriate 
connected motory changes, and these the 
action of certain muscles. 

Secondly, ideas may be connected with 
tensations, ideas, or motory motions. 

24. An idea, associated a sufficient num 
ber of times with a sensation, will excite 
the simple idea belonging to that sensation. 
— Thus the ideas, whether simple or com- 
plex, which have been sufficiently asso- 
ciated with names, excite the ideas of 
their respective names. Hence it is that 
we find ourselves continuallv thinking^ in 
words ; that is, the trains of ideas wmch 
pass in our minds are accompanied with 
their corresponding expressions, when 
those expresuons are familiar to us : and 
it may be remarked, that the habit of 
thinking in words is one which contri- 
butes greatly to accuracy and facility of 
thought, and therefore one which the 
young reasoner will do well to cultivate. 
— ^Those who are habituated to reason- 
ing find their trains of reasoning so ge- 
nerally clotlied in words, and words so 
necessary to their intellectual operations, 
that the words are what they most attend 
to, and some have even gone so far as to 
suppose that general reasoning is con- 
cernedmerely about words, and not about 
ideas. They seem to lie under a similar 
error with those, who imagine that the vi 
sible appearance of objects is all we at- 
tend to when we speak of mag^nitude, 
shape, &c. ; whereas the fact is, that the 
visible appearance is nothing more than 
a symbol, which serves to introduce the 
connected complex idea into the mind* 
and to keep its parts connected : and this 
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then is the gnmd end of words in gene- 
ral reasoning. — We are conscious, while 
we are thinking, of employing the relics 
of audible sensations ; we seem to have 
faint sensations of sounds passing in the 
sensorium ; but it appears probable that 
those who have long lost the use of their 
hearing, and have generally employed 
sight as the inlet of knowledge, have a 
train of visual, instead of audible concept 
tions. All, however, which we particular- 
ly wish to have noticed here is, that these 
things afford instances of the connections 
<^ ideas with sensations, so that the idea 
introduces the simple idea belonging to 
that sensation. 

25. Next, an idea associated with an 
idea, (whether notion or feeling) will ex- 
cite that idea. Thus the idea of benevo- 
lence will excite that of merit ; of cou- 
rage, that of honour ; of great talents, that 
of respect ; of cruelty, that of horror ; of 
meanness, that of contempt. 

* 26. Again, an idea associated with a 
rootory chanp^e will excite that motory 
change (and its consec]|uent muscular ac- 
tion). — Thus the desire to perform a 
particular action will produce the corres- 
ponding voluntary motion of the limbs ; 
joy pnxluces a pleasing cast of counte- 
nance ; (ear excites trembling ; and hor- 
ror distortion. In the same manner, when 
we are employed in committing our 
thoughts to writing, the idea of the 
words which we intend to commit to pa- 
per, if the character be not peculiar, or 
novel, will immediately suggest and be 
followed by the appropriate motion dP 
the fingers, and this without the inter- 
vention of volition, sometimes without 
even the consciousness of the motory 
changes, or of the muscular actions pro- 
duced by them. So also in speakmg, 
unless some difficult pronunciation occur, 
the muscular actions requisite for the 
formation of the sounds follow immedi- 
ately the conception of the words, with- 
out the intervention of the will. 

Thirdly, motory changes (and their 
coiTCspondent muscular actions) may be 
connected witli sensations, ideas, and 
other motory changes (and their corres- 
pondent muscular actions). 

27. Muscular actions may be associat- 
ed with sensations; that is, when muscu- 
lar actions have been sufficiently long 
associated with sensations, the repetition 
of the muscular action alone will excite 
the simple idea belonging to that sensa- 
tion. Thus the action of dancing will 

bring to mind the conception of tlie mu- 



sic with which it has been often accom* 
panied. Again, children often accustom 
themselves to particular motions of the 
limbs, while committing to memory, tx 
while repeating what they have learnt ; 
and those muscular actions, in many in- 
stances, become necessiu^ to their cor- 
rect and ready recollection, and even to 
their recollection at all. Addison, eajt 
Miss Edgvworth, represents with nodi 
humour the case of a poor man^ who had 
the habit of twirling a bit of thread round 
his finger; the thread was accidentally 
broken, and the orator stood mute. 

28. So again muscular actions may be 
associated with ideas; that is, when mus- 
cular actions have been sufficiently long 
associated with idea% those muscular ac- 
tions will excite those ideas : thus danc- 
ing will introduce cheerfulness into the 
romd. So particular muscular actions 
have, from habitual connection, a ten- 
dency to excite certain trains of thought, 
or states of mind : those who have been 
accustomed to one posture, while stuff- 
ing, find it difficult to study so well n 
any other posture; and persons who^ 
while engaged in deep meditation, have 
been accustomed to any little motions of 
body, find the continuance of those mo- 
tions requisite for the continuance of 
their abstraction of mind. It b upon the 
same principle that certain postures of 
body have a tendency to produce tboae 
feelings which all should liave when ad- 
dressing the Supreme Being. — Thecaae% 
however, in which muscidar action in- 
troduces ideas, either simple or com- 
pound, are much leas numerous than 
those in which sensations and ideas intro- 
duce muscular actions. In fact it is not 
the usual order of association ; and, be- 
sides, it is sometimes very difficult to say 
what effect is pi*oduced by the muscular 
action itself, and what by the sensations 
which generally accompany muscular ac- 
tion. In the next case the point is 
clearer. 

29. Muscular actions become connect- 
ed with other muscular actions (that is» 
the motory changes which produce the 
one with those which produce the other )» 
so that the former may introduce the lat- 
ter without the intervention of the wilL 
—If different muscular actions are pro- 
duced together, they are called syn- 
chronous ; if one immediately follows the 
other, they are called successive, and the 
association is in like manner termed syn- 
chronous or successive. — The motions of 
the hands when a person is playing upon 
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the piano-lbrte, the motions of the hands 
and feet in wearing and in spinning, and 
yarious other muscular actions which will 
readily suggest themselves to the reader, 
may be stated as instances of synchronous 
associations of muscular actions. The 
motions of t)ie organs of speech in read- 
ing- or speaking, of the feet in walking, 
iffid of the fingers in writing or speaking, 
are instances of successive associations of 
muscular actions. 

30, These nine cases of the association 
of sensorial changes are comprehended 
by Hartley in the following general theo- 
rem : ** If any sensation, A, idea, B, or 
muscular motion, C, be associated for a 
safllicient number of times with another 
sensation, D, idea, E, or muscular action, 
F, it will at last excite, dy the simple idea 
belonging to the sensation, D, the very 
idea, £, or the very muscular action, F." 
The sensation itself cannot of course be 
re-excited, because that depends upon 
the presence of the object or the sense; 
but sometimes, as in an instance stated 
in ^ 21, the simple idea belonging to a 
sensation is so vivid, that it equals, if not 
surpasses, the original sensation ; and it 
should be observed, that the sensorial 
change corresponding to the sensation is 
the same in kind as that corresponding to 
the simple idea left by that sensation ; 
that is, any sensible change and its sim- 
ple ideal change are the same in kind, 
differing only in vividness, and sometimes 
equal in that respect. It may also be 
well to observe here, that when Hartley 
and his disciples speak of muscular ac- 
tions clinging together, they obviously 
mean that the motory changes of the sen- 
sorium become connected together, and 
not as some seem to have supposed, and 
indeed as their words imply, that tlie 
motions of muscles are connected with- 
out any intervention of the mind (taking 
the term in the popular sense). It is 
true, they suppose that volition has no- 
thing to do in the association when com- 
plete, though originally perhaps concern- 
ed in the formation of the association ; 
and also that it may go on without even 
exciting the consciousness ; but we know 
of none who suppose that the mental or- 
gans (the mind in the popular sense) are 
less concerned in the connections among 
muscular actions, than in those among 
sensations and ideas. All the sensorial 
changes may and do become connected 
together, and the one may produce the 
cytner, and so on, without the conscious- 
ness being excited ; but no external im- 
presmon, which does not act by stimulat- 



ing or impelling the moving^ muscles, can 
produce muscular action without the ac- 
tion of the mental organs; and, in hke 
manner, no muscular action can produce 
another muscular action -(except what 
may be termed mere physical motion, 
such as might be produced by any foreign 
body mechanically acting upon the mus- 
cular system), without the action of the 
mental organs. The whole of the con- 
nection is mental, and we think that if 
this idea be kept in view, and employed 
in the explanation of the Hartleyan phra- 
seology respecting connections amqng 
muscular actions, it will remove some 
of the difficulties which are felt respect- 
ing this part of the Hartleyan svstem, 
and show that the obiections which have 
been urged agunst it arose from an in- 
complete idea of that system. 

LAWS or COHKECTIOjrs. 

We now proceed to our second object, 
(§ 18.) wz. to point out and illustrate 
some of the leading laws of that class of 
associations which we term connections ; 
preminng that many of the observations 
which follow are, as the reader will rea- 
dily perceive, equally applicable to that 
class which we term compositions. — 
These laws regard, 1. The strength of 
connections; S, The disunion of connec- 
tions ; 3. The formation of connections 
by means of intermediate links (which 
we may call the law of transference) ; 
and 4. Habitual biases to particular kinds 
of connections. 

1. 7%e Strength of Connectiont, 

31. The strength and durability of con- 
nections depend partly upon the degree of 
attention with which the connected senso- 
rial changes have been attended, and part- 
ly upon the frequency with which they 
have recurred in connection ; less gene- 
rally, partly upon the vividness of the con- 
nected ideas, and partly upon the fre- 
quency with which the connected ideas, 
or muscular actions, have recurred in con- 
nection. — We may adduce, as an iUustra- 
tion of the former cause of strength and 
durability, that circumstances of a light 
and trivial nature, which have occurred 
while our minds were occupied with sub- 
jects of a strongly pleasing nature, form 
no connection with the concurring train of 
ideas, even if the attention were drawn off 
by them. For instance, suppose we were 
attending to an interesting discourse, if 
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t>ur attention were for a moment called oflT 
by the coughing of a person near ua, the 
train of thought suggested b^ the sermon 
would form no connection with the aause 
«f the interruption, and it would pass in 
the mind without the idea of the interrup- 
tion being introduced. But suppose a poor 
man to have fkllen down in a fit of apo- 
plexy, the circumstance would strongly in- 
terest our sympathy and excite our atten- 
tion ; many feelings would be brought into 
active exercise ; and the ideas which were 
at that time in the view of the mind would 
probably ever after i)re8ent with them 
those of the scene which so strongly af- 
fected us. — Hence the importance that 
those, who have the cafe of education, 
should seize the happy moments, when 
circumstances have peculiarly interested 
the mind, to connect with them those re- 
lated maxims of prudence, benevolence, 
and piety, which, so introduced, may have 
a lasting effect in regulating the disposi- 
tion ; but which, brought in a form less 
interesting, will have no permanent bond 
of union, and will soon be obliterated. — 
Hence, too, the importance of instilling 
into the mind those principles which are 
designed to have a constant operation in 
theUioughts, and feelings, and actions, of 
life, in such a form that they shall become 
connected with those thoughts and feel- 
ings which have already a firm hold on the 
romd, and thus be brought into view and 
excited into action much more frequently 
and uniformly. The effect of frequent re- 
currence in producing strength and dura- 
bility of association may be best explain- 
ed by the associations which take place 
between words and their corresponding 
ideas. These connections are not in ge- 
neral attended with any particular cause 
of association, except frequency of recur- 
rence, and therefore they are the most un- 
exceptionable instances. Now, other 
things being equal, we find that those 
words, which are most frequently called 
up in the mind in connection with the 
ideas to which they belong, have a closer 
connection with those ideas ; that is, the 
idea suggests the word, and the word sug- 
gests the idea, with greater certainty, and 
the assodation is more permanent. The 
following remarks of Dr. Percival will il- 
lustrate this general principle. *' Slight 
panilytic afi^ctions of the organs of 
speech,'' says the doctor, <* sometimes 
occur without any corresponding disorder 
of the other parts of the body. Hence 
the effort to speak succeeds the volition 
of the mind slc»wly and imperfectly, and 
words are uttered with faltering and he- 



sitation. These are facts of common nO' 
torieW : but 1 have never seen it renaik- 
ed, that in these local palsies the pro- 
nunciation of proper names is attended 
with peculiar difficulty ; and that the re- 
collection of them becomes very obscure, 
or is entirely obliterated, while the reotd- 
lection of persons, places, and things, re- 
mains unchanged. This confirms Ae 
theory of associations, and at th« same 
time admits of an easy solution by it. For 
as words are arbitrary marks, and owe 
their connection with what they impart to 
esublished usage, the strength of this 
connection will be exactly proportioned 
to the frequency of their recurrence, and 
this recurrence must be more fre^jpient 
with specific terms." 

33. Besides these two universally ope- 
rating causes of the strength and durabi- 
lity (tf association, it is proper to observe, 
that they depend also upon the predispo- 
sition of the mind, the habitual bias of 
thought and feeling, and the prevaifiag 
cast of the associations already framed. 
This may in some part be resolved into 
the first cause, the degree of vividness of 
the connected ideas ; but in part it must 
be considered as separate. Where there 
are associations of a contrary tendency, 
the production of a new association im- 

Elies the destruction of the old one ; and 
ence it is that persons who have passed 
the prime of life fbel it so exceedingly 
difficult to acquire new associations, wfaicli 
are in opposition to those long formed. 
Hence it is that all those improper biases 
of thought and feeling, which oppose the 
best regulation of thought and feelii^» 
sliould be carefully shunned; all those 
associations carefully prevented, which 
lead the mind away from God aiiBd duty, 
or which simply check the reception oif 
those which accord witli tlie dictates of 
religion. They do more than directly in- 
jure by their own existence ; they injure 
also, and this in no small degree, by pre- 
venting the formation of those associntions 
which directly prompt to the course whidi. 
duty points out. 

34 An acquaintance with these prind- 
ples leads us to the direct method of eon- 
firming associations which are essential 
to our well-being ; suppose, lor instance, 
the connection of a regard to the wiD of 
God with our conduct, we should endea- 
vour to connect as much as possible those 
pleasurable feelings, which have a tenden- 
cy to stren^en the links of union ; we 
should cultivate the connection b^ fre- 
quently and continuaUy bringing it into 
action, and we should carefully <^hivate 
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those related states of mind which hare a 
tendency to foster and strengthen the con- 
nection. To ai'oid weakening- it, we should 
be careful not to associate any contrary 
trains of ideas (for instance, we should 
never attach feelings of ridicule with any 
thing connected with religion), and should 
carefully avoid those breaks in the associa- 
tion which will follow neglect in its culti- 
vation. And it is a most satisfactory idea, 
that if vicious associations may be formed 
so strongly as to lie beyond the power of 
the individual to annihilate them, virtuous 
associations may also be formed so strong 
and permanent, as to bid defiance to time 
and to temptation. These shall survive 
the wreck of nature, and shall adorn the 
mental fabric, when this world, and all its 
sorrows and enjoyments, shall be no more. 

2. IKtunion of Connections, 

35. As connections are necessarily form- 
ed, and frequently without any volition on 
the part of the individual, by the before 
mentioned circumstances, it is another 
very important law of the associative pow- 
er, that these connections are not inde- 
structible. — We observe, then, that an as- 
sociation may be destroyed, either hy the 
formation of other contrary associations, 
or by the repetition of it being in some 
way or other prevented. Thus, for in- 
stance, if we wish to destroy the associa- 
tion, by which we have attached ideas of 
merit to those spurious ideas of courage 
which lead a man to sacrifice the life of a 
fellow man, and perhaps the happiness of 
several, to the dictates of offended ho- 
nour, our aim must be to associate all the 
dreadful consequences of his conduct with 
the conduct itself; to call to mind the in- 
Jury to society, resulting from the viola- 
tion of its laws and the deprivation of an 
useful member ; the injury resulting to the 
connections of the individual, from the 
cruel breach made in their peace, and 
among their means of happiness ; the in- 
jury to the individual himself, by hasten- 
ing htm, unprepared, into the presence of 
his Maker, with this additional act to an- 
swer for: even the injury to the avenger, 
by cultivating the feelings of resentment, 
by loosening the restraints of passion, may 
be added to the already numerous evils 
resulting from this exercise of private re- 
venge. These, frequently brought into 
view, would destroy the incorrect associa- 
tion which we had formed ; would asso- 
ciate demerit instead of merit with the 
conduct of the duellist ; and attach the 
idea erf" merit strongly to him who nobly 

VOL. IX, 



resisted the opinion of the world of ho- 
nour, and declined obedience to the laws 
which it imposes, where those laws were in 
contradiction to the laws of his conscience 
and of his God. — So, in numerous other 
instances, where an association unfortu- 
nately exists in the mind unfavourable to 
the formation or exercise of good disposi- 
tions, it may be weakened, gradually in- 
deed, but cert<unly weakened, and at last 
destroyed, b^ the steady culture of oppo- 
site associations. That conduct to which 
pious beilevolence prompts may acquire 
so attractive an appearance, that ideas of 
difficulty, of pain^ of ridicule, which may 
have been attached to it, and which may 
have impeded its exercise, will gradually 
give way to those which the divine appro- 
bation affords, of present peace and future 
happiness. — ^But there is not always time 
for this slow procedure. It may be ne- 
cessary, for individual happiness, that the 
baneful association should be destroyed, 
without one repetition of it to confirm its 
power. To the general culture of oppo- 
site associations must then be added, a 
steady careful prevention of the introduc- 
tion of the connected ideas. Situations 
must be avoided, words disused, company 
shunned, which have a known tendency 
to introduce a train of thought, leading to 
tlie first link of the chain which we wish 
for ever separated. 

36. When we hold it out as a gpuid 
law of association, that connections may 
be disunited by forming opposing asso- 
ciations, and by preventing their repeti- 
tion, we would by no means represent it 
as in general an easy, or as in all cases a 
practicable task. — When associations have 
been long formed, and often repeated, 
particulany where they accord with the 

feneral bias of the mind, they often bid 
efiance to the most strenuous exertions 
of the individual. If he could for a long 
time prevent their repetition, and suc- 
cessfully cultivate opposing associations, 
the most inveterate associations would by 
degrees loosen their power; but when 
associations have been .strengthened for 
a long period of time, by being frequent- 
ly brought into play, and connected with 
other active associations, and at the same 
time accord with the prevailing disposi- 
tion of the mind, the prevention of their 
repetition^ and the culture of opposing as- 
sociations, is scarcely practicable. — ^l^nese 
things may be viewed in various lights, 
some gratifying to the mind, some which 
must urge every thoughtful person to 
shun the formation and culture of those 
associations which he must some time or^ 
li 
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other wish to bremk. While they teach 
us to be assiduously careful to prevent all 
auchy they also show us that those which 
we roust wish to cherish may, as well as 
others of a contrary character, become 
invincible ; and whde they direct thoue 
who have the care of the young careful- 
ly to cultivate those tendencies to feeling 
»nd action, that is, those associations, 
which may serve as a check upon impro- 
per associations, while they direct them 
carefully to prevent those which may ac 

Suire a despotic rule in the mind, to the 
estruction of peace and virtue, they also 
diminish the anxiety which we are some- 
times prone to feel, when we find our- 
selves unable to mould them exactly to 
that standard of thought and feeling 
which we wish. 

37. It may be well to enlarge a little 
here. Numerous are the associations, 
particularly of a speculative " nature, 
which yield to the influence of time and 
change of circumstances. In many in- 
stances the destruction of the association 
depends upon the efforts of the individu- 
al ; but in the greater number it is occa- 
sioned without his direct efforts, by the 
increase of his knowledge, by circum- 
stances preventing the recurrence of the 
association, or by the formation of con- 
trary associations upon more solid 
grounds. But that they may be broken 
should never be allowed as a reason for 
the formation of improper associations ; 
for the difficulty is frequently great, in 
many instances insuperable, except by 
such discipline, such peculiar concurren- 
ces of circumstances, as fall not to the lot 
of every individual. The association be- 
tween certain motives and that state of 
mind which we call volition, formed in 
early life, and strengthened by frequent 
repetition, is frequently found so indisso- 
luble, that it leads the unhappy individual 
to act against his better judgment, and 
tlie destruction of his corporeal, and even 
of his mental energies, produced by his 
conduct, prevents those exertions for his 
release woich he wishes to make, but has 
not the power to attempt. — ^In every 
mind, more or less, circumstances gene- 
rate desires and passions, these generate 
volition, and volition produces action. 
How few are there who have attained the 
power of voluntarily separating passion, 
or volition, or rendering them less con- 
nected ; or of repressing those passions 
which were previously invariably con- 
nected with the circumstances which 
gave them origin. In all men the train 
of thought is partly involuntary : how 



few arc there who are capable of direct- 
ing their associations into one channel by 
the exertion of volition, and employing 
them in one definite way ; of destroying 
improper associations and of forming 
new ones, actuated by a view to the 
claims of duty, and to their improvement 
in wisdom and virtue. How frequentiy 
do we see others (and self-knowledge 
will shew us repeated instances which 
come home to our own bosoms) in 
situations where they act again^ their 
better judgment, a situation which is so 
forcibly described by the apostle, " for 
that which I do, I allow not ; for what I 
would, that I do not ; but what I hate, 
that I do." This we can easily account 
for upon the principles of association. 
He who is in such a situation may be 
convinced that certain actions are wrong, 
that they will infallibly injure his future 
happiness, that they must embitter his 
present enjoyment; but his conviction 
conies too late. The object which pro- 
mises the gratification of some or other of 
his powerful principles of action presents 
itself to his mind ; it strongly prompts hb 
desires or his passions; the association 
between these and volition is perhaps of 
very long standing, confirmed by repeat- 
ed exercise, not counteracted, or but 
weakly, by any contrary associations, or 
by any exertion of the individual ; it is 
impossible to overcome it, or, at least, it 
can be overcome with extreme difficulty ; 
the mind sinks under the trial, and the 
commission of the action tends to 
strengthen the association, to render the 
mind still more the slave of vice and mi- 
sery. — The picture unhappily is not too 
highly drawn ; and though the habit may 
not be so highly fraugfht with unhappi- 
ness, few are tliose who can say that they 
have not one confirmed habit which they 
would wish to change, or at least to 
weaken. If these have made the attempt 
to destroy the connection between de- 
sire and volition, the difficulties cannot 
have appeared trifling. 

3. haw of Transfirence. 

38. We now proceed to state and to 
explain that important law of associa- 
tion, agreeably to which associations are 
•formed by means of intermediate links. 
We must here request our readers lo 
bear in mind, that we use the word idea 
in the wide sense in which it is employed 
by Hartley, to denote every internal feel- 
ing except sensation, whether simple or 
compound^ whether or not accompanied 
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witli pleasure or pab.— The law to which 
we have referred may be thus stated. 
One idea may become connected with a 
second, by means of their mutual connec- 
tion with a third; and where it is not ne- 
cessary to attend to this third or interme- 
diate idea, the more the connection be- 
tween the first arid second is confirmed, 
the less will the third be perceptible ; so 
that when the association becomes com- 
pletely fixed, the intermediate idea is 
often lost entirely from the view of the 
mind. The absence of the intermediate 
idea is often so complete> that its ever 
having been present can only be disco- 
vered by tracing the progress of the con- 
nection between the extremes; and in 
certain cases where the association has 
been long in a perfect state, the difficul- 
ty mav become so great, that we are in- 
clined to admit an intermediate idea, on- 
ly because we feel it in other similar 
cases, and perhaps in the very same con- 
nections in otherindividuals, whose habits 
are less fixed. — This law, or mode of ope- 
ration, of the principle which we call as- 
sociation, meets us at almost every step 
of our reflection on what passes within 
us. tt may be termed the law of transfer- 
ence, and we shall state it again in an- 
other form. Let A, B, and C, represent 
three ideas, simple or compound, plea- 
surable, painful, or indifferent. If A is 
connected with B, and B with C, A may 
be transferred to C, and be recalled by it, 
without B being present in the mind. 

39. This is an exceedingly important 
and constantly operating law of associa- 
tion : it is thus that numerous, almost in- 
numerable, phenomena are produced, 
which at first sight api>ear inexplicable 
upon any known principles, and which 
therefore are referred to instinct; that 
18, they are supposed to result necessari- 
ly from the conformation of the mind, 
without the operation of any acknow- 
ledged faculty of the mind. Such are, 
the belief in what is called self-evident 
truths; the pleasures derived from ob- 
jects which do not afl'ect the mind by di- 
rect sensations, disinterested afl'ections, 
&c. — Whenever we meet with the word 
instinct, applied to the human mind, we 
are to consider it simply as an appeal to 
ignorance ; and though it seems often to 
be held out as the solution of a difficulty, 
it is, in fact, nothing more than saying, 
the feeling, or whatever else it be, springs 
up we know not how; we know nothing 
of its origin, progress, or exercise. The 
term instinct explains nothing, and 
though it is conveniently used with re- 



spect to the minds of brutes, of which 
we can learn nothinfif with certainty, yet 
when applied to the human mind, respect- 
ing whose operations we may oiften gain 
correct ideas, it is worse than sajring no- 
thing, for it stops investigation by a pre- 
tence of knowledge. It is true, we cannot 
trace many links in the chain of cause and 
effect; but as far as the great Creator 
has furnished us with powers, we need 
ndt be afhud to employ them, while their 
employment is conducted with judgment 
and caution. — We do not say that all 
those feelings which we are too apt to 
call instinctive can, in the present state 
of our knowledge, "be completely analyz- 
ed, and traced to their origin ; but while 
so many can, so many too which in no re- 
spect (fiffer from those which we cannot 
account for, except in the opportunity 
which we have of accounting for them» 
we have a fUU and fair right to say, that 
as attention to mental science increases, 
these difficulties will diminish, and that 
b^ degrees the whole of our mental fur- 
niture will be traced, as we can trace a 
great part of it, to sensations, retained by 
the retentive power, and combined and 
variously modified by the associative 
power. — We have no objection to the 
term natural feelings, &c. rightly explain- 
ed; the word is abused, and often means 
the same as instinctive. We understand 
by the term those feelings, &c. which in 
all cases, where there is not something 
peculiar in the individual, will spring up 
in the mind, in consequence of the influ- 
ence of generally occurring circumstan- 
ces upon the powers with which the 
^at Former of the mind hath endowed 
It. For instance, the parental, the filial 
feefings, &c. are natund feelings : in all 
cases where there is not sometliiiig wrong 
in the individual, these feelings will 
spring up in his mind, in consequence of 
the influence of generally occurring cir- 
cumstances upon the powers with which 
the mind is endued. So also a great va- 
riety of other feelings, which, with the 
strictest propriety, may in this sense be 
termed natural. — Some objection, how- 
ever, lies against another word often used 
in a similar way. Such feelings are said te 
be implanted. If the word be understood 
to mean nothing more than what some 
do mean when they use it, that the feel- 
ings, &c. spring up in the mind with the 
same certainty as though they had made 
a part of the original structure of the 
mind, all is well. But if it be understood 
to mean that these feelings do form a 
part of the original structnre, then it in- 
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K"t§ the same cutting of the Gordtan 
oty the same appeal to ignorance, which 
ia implied in the use of the word instinc- 
tive. If, however, we can restrict its sig- 
nification in our minds, we shall do weU. 
Let it mean no more than that the feel- 
ings, &c. to which it is applied, are the 
necessarjT results from those powers 
which the Supreme Being has implanted 
in us ; in fact, let it have the same gene- 
ral meaning as natural, with rather more 
force, denoting the necessity of their aris- 
ing from the powers which are given us, 
and we shall not be ^ving way to those 
erroneous views which we must unlearn 
before we can acquire tnith. 

40. We need not go far for instances 
which will explain the law of transfer- 
ence. Suppose a person acquiring an- 
other language, the French, fur instance ; 
be learns the meaning of a French word 
by means of the corresponding English 
word; by degrees, as the French word 
becomes &miTiar to him, it is understood 
without the English word being thought 
of. Here the signification, that is, the 
idea connected with the word, may be 
called A, the English word B, and the 
French word C ; by frequent connection 
between A and C, by means of B, A is 
transferred to C, the sig^fication is trans- 
ferred to the French word, so that B, the 
English word, is no longer wanting to 
form the hnk of imion. — When a young 
person has acquired some facility in con- 
struine French, he generally reads his 
French work in English; but when he 
has acquired a pretty complete know- 
ledge of the languafife, he reads it in 
French; that is, he understands it without 
the intervention of the corresponding 
English words.— Those who are conver- 
sant with short-hand can read it without 
thinking of the long-hand; yet they 
learnt this through the medium of the 
long-hand words. — Those who have long 
learnt to read, and who have read mucu 
to themselves, seldom think of the sound 
of the words when they are reading to 
themselves. When we are pretty fa- 
miliar with a subject, a single glance of 
the eye over a page of a clear printed 
book will convey to us the idea of its 
contents, when perhaps not a single word 
bas particulariy attracted our attention, 
when certainly there has not been time 
for the mind to think of the sound of the 
words. We do not recommend this 
habit of reading to young persons ; but 
simply state a fact, which is very conve- 
nient and useful to the mind, which has 
gone through sufficient discipline of 



accuracy, &c. Now it is obvious, that in 
almost all cases, persons learn to under- 
stand written words through the medium 
of spoken words. — One more i^tanoc, 
and we have done with mere illustration. 
Those who arc familiar with writing 
never think of the printed word, unleta 
any particular circumstance call it to the 
mina. Yet there are very few instances 
in which the written word is not connect- 
ed with the spoken word, by means of 
the before learnt printed word. 

41. 1 now proceed to show the appH-* 
cation of this law, in explaining certain 
phenomena of belief and the origin of 
disinterested affections. I am not now 
to attempt the explanation of the forma- 
tion of the complex feeling which we 
call belief, nor of those complex states of 
mind which we call affections ; but sup- 
posing them formed to explain some 
facts respecting them, that is, to show 
how these facts accord with the general 
law of association which I have been 
stating. — Belief is transferable from 
the reasoning to the result of thst 
reasoning. Suppose a proposttioti de- 
pends for its truth upon a great number 
of other propositions; if, as we go along, 
every step is believed to be true, and 
every connection of one step with an- 
other appears to be a iust one, the feefing 
of belief is successively transferred from ^ 
one step to another, tin at last we come 
to the result, the proposition which we 
wish to prove, and the feeling will be 
connected with this, and will remain with 
it, when all the steps by which its truth 
was shewn are entirely lost from the 
view of the mind. Every one admits 
this; and every one who has gone through 
the process knows it to be so.-^There 
are almost innumerable instances in which 
we find the feeling of belief connected 
with ideas, without our being able at 
once to say, or even to say at all, bow 
we acquire the connection. In this in- 
stance some philosophers refer 4x} certain 
instinctive principles, by which we are 
necessarily led to believe, without any 
further reason than that our mental con- 
stitution compels it. But we need not 
resort to such hypotheses ; they do g^reat 
injury, by checking the researches ^the 
intellect, and in some cases, by lead- 
ing people to suppose opinions well 
founded, which have no further ground 
than an almost accidental, or, at any rate, 
unjust transfer of belief, bj^ means of 
what was itself, perhaps, entitled to no 
belief. — There are certain results of re- 
flection and observation, which we call 



Digitized by VjOOQ IC 



PHILOSOPHT, MENTAL. 



ftzpenenee; tnd it is generally wise to 
trust to them. But before a roan yields 
to his experience, in oppostion to the 
clear evidence of others, or to well- 
founded and Veil connected reasonings, 
he should consider what experience is, 
and on what ground he has connected 
belief with it. He will find that belief is 
not a necessary attendant upon his expe- 
rience, but that it has been connected 
with it b^ jneims of intermediate links, 
which might themselves have no satis- 
factory claim to belief. For instance, if 
a man has not observed accurately, or 
lias not a correct judgment, his experi* 
ence may not be worth any thing, nor 
entitled to any belief. Now, in many 
case^ it is almost impossible to recal the 
intermediate Knks, in order to prove to 
ourselves the correctness of our experi- 
ence, and yet we must act upon it ; this 
shows the importance of cultivating in 
early Kfe those habits of cool judgment 
and accurate observation, which shall 
give us a full right to believe, and act 
upon our belief, in the results of reflection 
and observation ; but some truths, it may 
be thought, have a necessary connection 
with belief. We admit that there are 
truths which are so accordant with all the 
grounds of belief, that they instantane- 
ously excite the belief of those who have 
liad the opportunity of knowing those 
l^unds, but no further. You immedi- 
iKely beKeve, that 2+2=4 : and you 
woiUd think that man destitute of com- 
mon sense who denied it, o» who did not 
immediately admit it. Yet we are well 
convinced that the belief is formed in 
consequence of a number of external im- 
pressions ; or, to state it more familiarly, 
by frequently counting, in the early part 
of childhood. We perhaps have not the 
power of discovering the exact steps by 
which we have ourselves proceeded to 
the belief of this truth ; but we can ob- 
serve them in some good measure in 
others; and we can trace them in our- 
selves, in similar circumstances. Often 
belief in such truths is formed through 
the medium of parental authority, or that 
of instructors, and it is probable, that in 
many instances children know no more 
why 12x12=144, than that they find 
it so in their multiplication tables; but 
where it has been formed by trials of 
the truth, those trials are forgotten, and 
the truth alone is remembered.— We 
should gladly enlarge more on these 
points, but what has been already said 
will probably answer the two purposes 
which we have in view ; to show the ope- 



ration of association in transferring belief; 
and in leading to the inference, that 
belief ought not to be regarded as a 
proof of troth ; and yet, that the being 
unable to point out all the grounds of 
belief is not any reason why that belief 
should be g^ven up. 

42. Two opposite opinions have long 
been entertained and are still often ad- 
vanced, respecting the disinterestednesa 
of the human mind ; some have main- 
tained, that the mind, in all its feelings 
and promptings to actions, is actuated by 
selfish motives ; that, in fkct, tiiere is no 
action or feehng which can be called dis^ 
interested. Others have with more success 
maintained, that the mind can b^, and of- 
ten is, disinterested ; that a person fre- 
quently performs an action tending to the 
good of others, in a greater or less degree, 
without the remotest reference to himself^ 
with no other motive than a desire to do 
the £^d which is the effect of the action. 
The degrading system of the former is 
seldom adopted but by speculative men, 
who have been led by circumstances, hap« 
jMly not universal, to see merely the dark 
side of human nature, and to form a more 
gloomy picture of its selfishness than 
truth would allow ; or by others who have 
expected too much fW>m the beauti- 
ful speculations of theory, and having 
been disappointed by comparing them 
with their own feelings in many instances, 
or with the general conduct of men, have 
thence gone to the unfounded opinion, 
that all the actions of all men are selfish. 
If the opinion of those who maintain the, 
disinterestedness of the human mind had 
not been carried to an extreme, it would 
have been attended with but little incon- 
venience ; but unhappily its virtuous ad- 
vocates have thought disinterestedness an 
innate principle of the mind, and have con- 
sidered it as the first step towards true 
worth of character, whereas it is in reality 
the last ; and have, therefore, decked the 
commencement of virtue in colours which 
belong only to its completion : and hence 
two practical ill consequences have fol- 
lowed ; some persons have neglected the 
culture of disinterestedness, both in their 
own minds and in those of others, from 
supposing it to be a necessary quality of 
the mind ; and others have been driven 
to despair, on comparing the representa- 
tions of theory with the faulty state of 
their own minds ; supposing that they 
could never attain to what is considered 
as alone entitled to the appellation of vir- 
tue. — ^The more correct views, surely, 
are, that disinterestedness is the last 
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sUf^e of An i^ection ; that it may be has- 
tened or retarded, by attention or ne- 
glect of the culture of that affection; and 
that disinterestedness,, as the general 
character of the roind» is the highest point 
of excellence, and what should be our 
object, but can only be acquired by a 
long course of religious culture. — When 
an affection has arrived at its most 
complete state, in which it has no further 
end than its own immediate object (tliat 
is, when the object is desired for its own 
sake), the affection may be called disin- 
terested; but as this term would thus be 
appUed, not only to the worthy, but the 
baneful affections, we should be compel- 
led to speak of disinterested cruelty, dis- 
interested avarice^ &c. we shall therefore 
call those affections which are in their ul- 
timate state ultimate affections. — Premis- 
ing this, we shall adduce some instances 
which will explain the progress of an af- 
fection, from the sute in which the object 
of it is a mean, to that in which the object 
of it becomes the sole end ; that is, in 
which it is an ultimate affection. 

43. The most simple instance, and 
what is frequently adduced for this pur- 
pose, is the love of money. Money is 
first an object of pleasurable feeling, 
merely as a means of procuring other 
things which are regarded as objects of 
desire. For a moment we may sometimes 
think of it as having some intrinnc value, 
independently of its utility as a means ; 
but we may satisfy ourselves that this is 
not the case, by observing how little it is 
an object of interest to children, who have 
not heard much about it, or seen it em- 
ployed, or employed it themselves. A 
child is perhaps pleased with a piece of 
money as a plaything, but nothing further; 
and children sometimes advance consi- 
derably far in life before they feel its value. 
E. (a boy of 7 years old) was presented by 
his father with half a crown, as a reward for 
avery successful and persevering effort; he 
was delighted with the approbation which 
was shewn him, and as far as the money 
was a mark of that approbation it pleased 
him ; but obviously nothing further. In 
small families children generally learn the 
value of money early, and we therefore 
mention the circumstance as an illustra- 
tion of what we have just said, that ori- 
ginally it is merely desired as a meao. As 
persons advance in life, money is conti- 
nually found to be the mean of a great 
number and variety of the sources of pre- 
sent enjoy ihent; hence pleasurable feel- 
ings are continually connected with it, 
and it becomes more and more an object 



of desire. In this sta^e of the progress 
of the love of money, it is desired as the 
means of procuring certain pleasurable 
feelings, without reference to the objects 
by wmch those pleasurable feeUngs are 
directly produced. And even in this 
state of it we find an instance of the law 
of tnmsference. The pleasurable feelings 
resulting from the objects procured, or 
to be procured, by money, are aasocuated 
with the money itself, without reference 
to tliose objects. To revert to one of the 
modes in which the law was proposed ; 
here the pleasurable feelings which pur- 
chasable objects produce ; the idea of 
those objects ; and the idea of money ; are 
the three sets of ideas. Money procures 
the object, tlie pleasurable feeling ; hence 
the pleasurable feeUn^ becomes connect- 
ed by means of the intermediate links 
with monev ; and hence money becomes 
an object of desire, without any reference 
to the means of gratification which it pro- 
cures. — Here, to use the other statement, 
the pleasunble feelings may be termed 
A, the object which produces them B, 
and money which produces those objects 
C ; and by frequent connection betveea 
A and C by means of B, A is tranrferred 
to C ; the pleasurable feelings are trans- 
ferred to the idea of money (and conse- 
quently to money itself) and are called 
up by it without any reference to B, tbe 
object by which those pleasurable feet 
ings were excited. The law of transfer- 
ence may in this instance, and many 
others, be carried one step further. In 
this state money is desired, on account of 
the pleasurable feelings with which it is 
connecte<l; but by denees the dedre b 
transferred from the pleasurable feelings 
with which it is connected to money it- 
self, and money is loved for itself, without 
any reference to those pleasurable feel- 
ings. This is so important a fact in our 
mental constitution, and what can be ex- 
plained only by association, tliat we deem 
no apology necessary for endeavourin|^ 
so much at leng^ to point out its appli- 
cation. Here A is the desire which is ex- 
cited by B, the pleasurable feeling con- 
nected witli C, the idea of moneys by 
means of B, A, tbe desire, is tran^errea 
to C, the idea of the money ; and thus 
the money comes to be desir^ for itself 
without any reference to the pleasurable 
feelings which it is the means of procure 
ing. In this state the desire of money is 
become an ultimate affection; it is no 
longer desired as a means, but as an end ; 
it is desired on its own account. 
44. lUustrations of a similar kind might 
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be offered with respect to the filial, fra- 
ternal, and even the parental affections; 
and it might be shewn that they are only 
gradually disinterested; but at the same 
time the natural tendency is to disinte- 
restedness: and that it is only where dis- 
interestedness is opposed by the culture 
of wrong affections (affections, which, 
when become ultimate, are- ever selfish), 
and by neglect of those which are in all 
their stages worthy, and which hasten 
tlie progress almost indefinitely, that the 
mind stops at partial disinterestedness, or 
auks into confirmed selfishness. — In op- 
'position to these views, however, it may 
be advanced by some, that children are 
usually more disinterested than persona 
who have had experience in life. We 
shall make some observations on this 
point, which will at the same time throw 
some light on the progress of the filial af- 
fections. Children ohen appear disinte- 
rested where they are not really so, be- 
cause we do not take into account the 
quick changes of their feelings; some- 
times setting a light value upon what a 
few hours, or even minutes, before they 
were delighted with, and at other times 
the reverse. Hence they are readily in- 
duced to give away what they have be- 
fore been delighted with, and to make 
what we erroneously think sacrifices with 
out an effort. — But again, we are apt to 
think them disinterested when they f^ve 
up what they really like, only, or princi- 
pally, because they thus have a greater 
share of the pleasures resulting from 
their obedience to their friend's praise, or 
other rewards. Now the approbation of 
their friends is to children a thing of such 
▼alue, that praise affords them some of 
their greatest pleasures. And therefore, 
when, for the sake of that approbation, 
they give up play-things or niceties, or 
any other objects of pleasure, so far from 
bing disinterested, they are eminently 
sel^interested ; but their self-interested- 
ness is of a better kind, one which, with 
dure care, will prove a most powerful en- 
gine in the moral and religious culture of 
the mind, by increasing the influence of 
the parent and instructor. — Again, chil- 
dren are in general influenced more by 
g resent objects than by future objects, 
owever far superior in their value and 
durability. Few children early attain 
such command over themselves as volun- 
tarily to give up a present source of plea- 
sure for a future one; and where it is 
done, it is rather in compliance with the 
wishes and injunctions of their friends, 
than from any comprehen^re .conceptioa 



of the future good. It is an ezcellent 
thing to obtain the sacrifice by means of 
any worthy feeling; all we wish to ob- 
serve is, that children do not feel the va- 
lue of future pleasures, and therefore 
easily yield to that which is most power- 
ful at the time. Hence therefore they ap- 
pear disinterested, because they cannot 
calculate the value of the g^ood which 
they reUnquish ; and do in reality prefer 
the £p*eatest present pleasure, or rather 
they are in reaUty actuated bv the great- 
est present pleasure. — We oo however 
cheerfully admit that children very of^en 
are disinterested ; for instance, will obey 
their parents, will tell the truth, will efn- 
deavour to increase the comforts of others, 
without any reference, direct or indirect, 
to any personal gratification ; and we ad- 
roit too that these same children too fre- 
quently as they grow up become more 
selfish, and sometimes the constitutional 
readiness, with which they have in some 
instances become disinterested, will be 
the cause of their becoming selfish, and 
that to a degree which those of less pro- 
mise never experience. All this may be 
easily explained, but we must confine 
ourselves to the fact, that children in a 
very early period shew great marks of 
disinterestedness. Now this may easily 
occur, especially where there has been 
proper culture on the part of the parent. 
Where the approbation of the parent has 
been made the greatest rood, by being 
uniformly given to that which will pro- 
mote the real happiness of the child, and 
where^ consequently, prompt and cheer- 
ful obedience has been early and steadily 
cultivated, a tendency to obedience will 
soon become so habitual as to leave 
scarcely a wish to deviate, even in cases 
where obedience requires real sacrifices, 
and in general to prompt to propriety of 
conduct, without any reference even to 
the increase of parental affection, or to 
the occurring of parental approbation. 
Obedience is then disinterested : and the 
affection on which it is founded — ^the de- 
sire of doing whatever a parent directs, 
is become ultimate. Where this is con- 
firmed by other worthy feelings, the 
highest effects may be reasonably ex- 
pected in the moral character; and the 
foundation wiU have been laid for that 
regard to the will of God, which is the 
beginning and the end of wisdom. — But 
we need not for this resort to any opinion 
of innate disinterestedness. Let us ob- 
serve how it arose from firm but tempe- 
rate decision on the part of the parents^ 
pom ^ (nlilphtehed wish on their pan 
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to promote the happtneis of Umr o^M, 
by making its present pleasure subordi- 
nate to its happiness on the whole, from 
checking their own irregularities of dis- 
position, so as to raise no suspicion in it$ 
mind that their own pleasure was their 
object, and by aiming to connect, by all 
the rational means in their power, plea- 
surable feelings with obedience, painful 
feelings with disobedience. We suppose 
there never was yet an instance, where 
•11 this was done, and done sufficiently 
early, where the effect did not follow. 
And the habit of disinterested obedience 
may be formed much easier in the ear- 
liest period of life than in those further 
advanced. There are then no opponog 
habits, which must be checked before 
obedience can be secured: little psins 
are quickly forgotten, though their effects 
remain ; future pleasures are thought of 
but little, and the value of their sacrifice 
not falsely estimated; above all, the con- 
stant connection is formed between g^ood 
and obedience, by various methods of 
obedience, and between unpleasant feel- 
ing and disobedience. — The desire of 
obeying parental directions is the feeling 
which we have been considering; but 
precisely the same observations may be 
made with respect to the wish to increase 
parental happinesss, and remove parental 
pains; and where parental influence has 
acquired such power, we need not go a 
step further to ascertain the cause of a dis- 
interested love of truth and other virtues. 
We do not think that a child who has been 
thoroughly disciplined, so as to have form- 
ed the confirmed habit of prompt affec- 
tionate obedience, and who has had this 
feeling transferred to its heavenly parent, 
by the wise instruction of his earthly pa- 
rents, will ever wander far and long from 
the road of duty ; but in other cases, 
where the habit is less confirmed, or not 
rightly directed, it often falls before the 
influence of erroneous views as to the 
efficacy of the means of private happi- 
ness, before the constant influence of ex- 
ample, before the influence of disap- 
pointment, &c.: but these effects our 
limits will not allow us to explain; we 
merely wished to show how disinterest- 
edness might spring up very early in the 
mind. — These thingfs, so far from giving 
any countenance to the theory that the ha- 
man mind is originally disinterested, con- 
firm the theory, that disinterestedness is 
the growth of custom ; and point to various 
important practical conclusions, which pa- 
renU will do well to lay to heart, to make 
the regulating principles of their conduct. 



45. We win wfw proceed to tbe tvy 
last objects which we had in contempla- 
tion, the formation of disinterested bene- 
volence, and a disinterested love of duty. 
Every human being receives his first 
pleasurable impressions in society. Ms 
appetites are gratified by the assistance 
of his kind ; and probably there is bo 
agreeable feeling, which is not in some 
way or other associated with those who 
attend him in the period of infancy snd 
childhood. Hence arises sociality, or the 
pleasure derived from the mere company 
of others : and, as die child increases xa 
years^ the associated pleasure increases 
almost continually. In the innocent and 
generally happy period of childhood, he 
receives all his enjoyments in the coia- 
pany of others ; most of his sports and 
amusements require a playfellow i and if 
by any untoward circumstances he is pre- 
vented from joining his companions, be 
feels an uneasiness which it is scarcely ia 
his own power to remove, but wbidi va- 
nishes ss soon as he can rejoin them.— 
But his happiness derived from others 
depends greatly upon the happiness of 
others. He is happiest when those aroond 
him are happy ; partly from the contagioa 
ai feeling, and partly because his mesas 
of happiness considerably depend opoa 
the convenience of others. It his com- 
panions are ill, his sources of pleasure are 
diminished ; if his parents are unable to 
take their customary care of him, he 
misses it in various ways, he loses the 
caress of afiection, or the Httle kind- 
nesses of parental tenderness. Hence 
the comfort and happiness of others ne- 
cessarily become the object of deare; 
and, even in children, it not unfrequenthr 
happens, that this desire becomes sum- 
ciently disinterested to forego small plea- 
sures, or endure small pains, in order to 
increase the comfort or tlieir parents, or 
to prevent what would diminish it. — ^Be- 
nevolence is that affection which leads us 
to promote the welfare of others to the 
best of our power ; and general benevo- 
lence is founded upon particular benevo- 
lence; for instance, upon affection to 
parents. We have seen the rudiments 
of it spring up ; and that, in some in- 
stances, even in children, it becomes dis- 
interested : but it hss been in only one 
branch, and it will be well to pursue it 
forther. — The endeavour to promote the 
comfort or welfare of others is almost 
invariably followed, in the early part of 
life, with an increase of pleasurable feel- 
ings. Parents approve, and tell children 
that God »pproTC% of those who do goo^ 
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to others. Cbildren and 3roung pc<^le 
are continually feeling and observing the 
good effecta of benevo]ence» aa manifest- 
ed in their oim conduct, or in that of 
others ; and hence, in well-disposed chil- 
dren, the pleasurable feelings connected 
with bencTolent actions are very strong; 
they are vety glad to see others made hap- 
py, and very glad to be enabled to make 
others happy ; the pleasure derived from 
the approbation of others, from the ap- 
probation of their own minds; the in- 
crease of good will in the person benefit- 
ed; and the accordance with all the 
religious feelings which are possessed, 
and with various circumstances less ge- 
neral ; add such a stock erf" pleasurable 
feelings to tlie doing good toothers, that 
by degrees it is an ooject of desire, alto* 
gether independently of any considera- 
tion beyond itself. A person who has 
completely gone through this process 
desires to benefit others, without iht 
slightest reference to his own personal 
benefit, either in this world or in the 
next; he employs the different oppor- 
tunities which present themselves to him 
of doing good to others, without think- 
ing of any thin|^ more than the imme- 
diate object. If it call for g^eat exertion 
on his part, great efforts of self-denial, 
he brings to his aid the desire of follow- 
ing the dictates of duty, of obe3dng the 
commands of God; and where ms bene- 
volence, his love of duty, and his love of 
God, are thorouffhly purified fW^m self, 
to do good he wul forego great and any 
pleasures, and endure great and any 
pains, without a thought beyond the at- 
tainment of the good which he proposes, 
and the obedience to the claims of God 
and duty. Is he not now a noble being, 
worthy the discipline which his Heaven^ 
Father has bestowed upon him? And 
would not any one, to attain this height, 
go through any correction or trial ? A 
^ss height is often observed. Benevo- 
lence may, with the strictest propriety, 
be termed disinterested, when, in a con- 
siderable number of its promptings, it 
has no end beside the f^ood which it pro- 
poses, and this is obtained by numbers ; 
and by those who have attained this 
height, that improvement may be made, 
by cultivating a general love of duty, and 
a regard to the will of C^ which re- 
futes, beyond the possibility of rational 
controversy, the opinion that every feel- 
ing of the human mind is selfish. — We 
surely need not show how these things 
illustrate and explain the law of traos- 
VOL. IX. 



ference, by which means become the 
ends. We, shall, however, just point out, 
that the desire of doing good itself may 
sometimes be lost from the view of the 
mind in attention to the means of doing 
it. Some of our readers are probably 
conmderably interested in the welfare of 
institutions for the promotion of the wel- 
fare of the poor and afflicted; these in- 
stitutions were planned by benevolence, 
and benevolence prompts their support. 
It is the deure or doing good which has 
led to the frequently returning^ exertions 
which are made to keep them in viffour ; 
but we have no doubt but the welfare of 
one or other of those institutions will 
often be found to be an object of the 
mind, without reference to the good it 
does. The mind rejoices in its success, 
without thinking of the benefit which will 
result from^it. As soon as the attention 
b directed to the benefits, the mind 
dwells upon them as the ultimate reason 
of its pleasure ; but that was not in the 
view of the mind. Whether we have 
been successfol or not in making our 
readers feel the foree of the assertion by 
this iDustratioo, we are confident of the 
fSftct, that the means of doing good ofUn 
themselves become ends; and that the 
denre of their successful furtherance,- 
which was originally folt for them, mere- 
ly on account of the good they promised 
or did, is at last felt without reference 
to that good ; though, on the other hand, 
it would by degrees, though perhaps not 
very soon, decay, if it were proved to 
the satisfaction of the mind, that the 
means of the hoped-for good were and 
must be totally inefficacious. — But there 
would be no end to illustrations of tiiia law^ 
if we were to trace it out in all its opera- 
tions. We are continually loving things, 
because— -and afterwards loving them for 
themselves alone : it extends to the love 
of duty in general, without any reference 
to those pecuUar branches of it with 
which we have been more immediately 
concerned. All the pleasurable feelings 
arinng from particular branches of duty, 
and all the tendencies to particular 
branches of dutv, bv demes become 
connected with the idea of duty in gene- 
ral, which is, in fact, formed of all the 
ideas of paiticular branches, &c. which 
we have considered as right and our 
dut^ ; hence duty becomes an object of 
desire, because parts of it are loved on 
their own account, and this hastens th« 
progress of a disinterested love of duty 
in general. But, leaving thb out of th« 
Kk 
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question, a great variety of coiuiderationi 
make it an object of choice ; and if it be 
pursued as a mean to obtain the object 
in view, with sufficient steadiness, and 
for a sufficient length of time, by degrees 
it is pursued as an end, and duty is then 
loved for itself. 

46. We shall think ourseWes fortunate, 
if we have succeeded in giving a distinct 
idea of the progress of the mind from 
•elf to dinnterestedneas. There are few 
thingfs in mental investigations more inte- 
resting, or of greater practical value, than 
the tendency to love and to desire to pro- 
mote things which have no imme<&ate 
connection with our own good, without 
any reference to our own good.— -That 
the human mind is capable w gross self- 
ishness, which defies all present disci- 
pline to correct, is a fact which cannot be 
denied, and which should excite our 
vigilance and concern. But it is no less 
a &ct, that it is also capable of disinterest- 
edness, which shall run through the whole 
of the conduct, and prompt uniformly and 
steadily to the promotion of others' wel- 
fare. The earliest pleasures are personal : 
I wish not to call them selfish; because 
we seem to appropriate that term to those 
feelings which have an explicit reference 
to our own real or imaginary good, and 
which prompt to this even at the expense 
of others : in this sense the human mind 
cannot with the least propriety be said to 
be originally selfish ; out its earliest plea- 
sures are personal, and its earliest desires 
are consequently personal. Its interest in 
the pleasures of others arises from their 
connection with the personal pleasures, 
and consequently the desire of promotin^^ 
their pleasures : the love of others is origi- 
nally mterested ; that is, it is in conse- 
quence of its personal pleasures depend- 
ing on the pleasures of others. There is 
nothing criminal in this, it is according to 
the laws of our mental frame ; it is onlv 
criminal when the mind rests here ; for it 
cannot, without being wrongfully imped- 
ed. The good of others promotes our 
persona] pleasures, and hence it is origi- 
nally that we desire to promote their good. 
By degrees the desire is transferred com- 
pletely from the original end, personal 
pleasures, to the good of others, the ori- 
ginal means, and then this becomes an 
end, and the desire is disinterested. 

47. We feel the glow of pleasure in thus 
tracing the progress of the mind, and 
shewing that its tendency is to disinterest- 
edness, and that it is often obtained in a 
comparatively universal extent. Let us 
not then listen to the degrading ideas of 



those, who would persuade us that the 
most perfect benevolence is pnl^ the most 
refined selfishness t that all which is said 
by philosophers and moralists, respectiik^ 
disinterestedness, is unmeaning rant, and 
that when we call upon mankind to divest 
themselves of self and personal connden- 
tions we call upon them for aometliing 
which they are not able to practise. We 
may, with the consistency of truth, have 
a nobler view of our species ; and we 
may ourselves hold up, as the object of 
our steady exertions^ that state of SMSd, 
in which to perceive the practicable 
means of promoting the good of others, 
and to employ them, wiU be invariably 
associated, without any connecting, inter- 
vening bond of union. On the other hand, 
let no one less highly value the exertions 
of disinterestedness, because it can be 
shewn to arise from a meaner origia. 
Ou(|;fat we not rather to admire the height 
which has been gained by a steady use of 
the general means of worth, and by a right 
employment of the discipline of Prori- 
dence ? Is his conduct less lovely, who hss 
fone through the trial, and brought from 
It disinterestedness, which prompts to ef- 
fbrts of the noblest kind for the good of 
others ? The original disinterestedness of 
the mind may be pleasing in some pmnts 
of view ! but in otners it is the contrsiy -. 
it diminishes the worth of character in 
those cases where it exists, for constitu- 
tional disinterestedness has no more me- 
rit than the possession of a good nght; 
and it damps too the efforts to obtain dis- 
interestedness. Those who find then- 
selves deficient, who discover feelings 
which disinterestedness owns not, have, 
on the theory here proposed, the best en- 
couragement, the prospect of success in 
their endeavours to transfer their sffee- 
tions from self. It leads too, humbly and 
gratefiilly, to acquiesce in every meant 
which Providence may appoint to disci- 
pline the mind, and to purify it from all 
that can debase. In short, it points the 
view to the highest excellence, and di- 
rects the means of attaining it. 

4. BMtual Biatet. 

48. We now proceed to the last of those 
laws of association, which we propose to 
notice, and in what we shall advance on 
the subject, we shall make a free use of 
Stewart's Elements.— The leading (Tea- 
ture of the operations of the associative 
power is, that when two or more ideas, 
&c. are presented to the mind together, 
or in close succession, they become con- 



Digitized by VjOOQ IC 



PHILOSOPHY, MENTAL. 



aected with one another^ or blended to« 
gether» lo that the one» when recalled to 
the view of the mind, is accompanied 
with the other. Bat we must not limit 
its exercise to this operation ; it not only 
connects ideas when they are thus pre- 
sented togethter to the mind, but is the 
cause of the introduction erf" ideas with 
one another, which have nerer before 
been presented together to Uie mind. An ' 
object which has never before been pre- 
sented to the nind may excite numerous 
ideas, or trains of ideas; while another 
may continually occur, without exciting 
a single idea. And the same object wiU 
affect different persons differently, so 
that in the mind of one it will excite trains 
of thought, while in another it will only 
produce a momentary impression ; and in 
different persons too the same object will 
exdte different trains ^thought ; and in 
the same person, at different times, dif- 
ferent effects will be produced.^Now all 
this depends upon the habitual or acci- 
dental biases to particular kinds of con- 
nection, produced either by the habitual 
tendency of the mental constitution, or, 
more usually, by the particular culture of 
the indiyidiud mind, owing to direct in- 
struction, or to the effect of circumstan- 
ces, operating without any intention, 
either on his part or on that of others. 

49. The earliest bond of union between 
objects of thought is, their being present- 
ed to the mind together, or in dqse suc- 
cesMon, through the medium of sensation ; 
this is owing to the objects of sensation 
being connected either in time or plsce, 
or, in other worda^ owing to the relation 
of contiguity in time and place existing 
between these objects. This cause m 
connection among our ideas is what ne- 
cessarily has the earliest efficacy in form- 
ing those connections, because it does not 
presuppose, as every other does, the ex- 
istence of other ideas in the mind, or the 
exercise of attention to other relations 
which exist amonff them. Children asso- 
ciate ideas to^mer almost entirely by 
this bond of union ; persons of uncultivat- 
ed mind% in the same manner, usually 
have their ideas connected by the same 
bond of union, contiguity of time and pUce 
of the objects of sensation, producing im- 
pressions on the mind at the same time, or 
in close succession ; and more or less it is 
a connecting link, or cause of connection, 
in every one, in every period of life. We 
might, i priori^ calculate upon its high 
importance in the mental structure, and 
as a matter of ftct, it is the foundation of 
an experience izkI philofophyi and at the 



same time the source of numerous preju- 
dices. It is the source of numerous pre- 
judices, by leading us to expect continued 
coigunction in time or place, where the 
conjunction was only occasional, and thus 
to suppose a real and permanent connec- 
tion between objects which had only an 
accidental and temporary connection. 
Hence unenlightened experience of the 
past will fill the mind, in numberless in- 
stances, with vain expectations, or with 
groundless akrms concerning the future ; 
hence the regard which is paid to unlucky 
days, to unlucky colours, to the infiuence 
of the planets, &c. ; apprehensions which 
render human life, to many, a continual 
series ai absurd terrors. But this prin- 
ciple of connection among our idtras is 
also the foundation of all experience and 
philosophy ; for the grand object of philo- 
sophy IS the knowledge of those laws 
whichregulate the succession of events S9 
that from the past we may be enabled to 
anticipate the probable course of the fu- 
ture, and to regulate our conduct accord- 
ingly ; and therefore it is of the first im- 
portance that the connections of time and 
place should have a strong power over the 
mind. Experience is of a more limited na- 
ture, but has the same object to anticipate 
the probable course of events, so as to 
make the past subservient to the conduct 
of the future ; and by rendering contigui- 
ty, in time, one of the strongest principles 
of connection in our minds, the wise Au- 
thor of our frame has conjoined in our 
thoughts the same events which we find 
conjcHned in our experience, and has thus 
accommodated (without any effort on our 
part) the order of our ideas to that scene 
in which we are destined to act. 

50, Upon the connections established 
by thi& principle, all other connections 
are founded. Some of the most striking 
are, those which arise from the relations 
of similarity, of contrariety, of cause and 
effect, of means and end, of premises and 
conclusion. Next to the relation of con- 
tiguity in time and place, that of similari- 
ty is most universally operative. It does 
not depend upon an active exertion of 
intellect, but arises spontaneously from 
the mental c<mstJtution. Similarity im- 
plies partial identity of sensation, and 
hence an object, when first presented ta 
the mind, frequently recals the idea of that 
which has some parts of its component 
sensations the same. Thus, when we see 
a face wliich considerably interests us, 
we are often led to recollect the face of 
some other person, in consequence of 
the imprcttioiis from each agreeing ijv 
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some pirticuUrs. In the same manner, 
where the circumstances of one event 
are, in some respects, the same with the 
circumstances of anoUier, which had be* 
fore failed under our notice, so far there 
is a recurrence of the same impressions, 
and that by the more general law 
of association recab the remaining^ cir- 
cumstances. — This cause of connection 
among our ideas, like that of contiguity 
in time or place, is of the greatest im- 
portance, and Ht the same Ume liable to 
be greatly misused. Without it, the expe- 
rience of the past would be of no utitity 
to us, for the same set of circumstances 
never occurs twice ; if there be sufficient 
similarity to recal the past, it now answers 
the purpose of exciting the expectations 
of what occurred in similar circumstances, 
that is, of bringing the experience of the 
]>ast to bear upon the present. But as 
similarity is onljr partial sameness, if it 
be not accompanied with some discrimi- 
nation, consequences will be expected 
that will never happen, and conclusions, 
which will mislead, will be formed with- 
out any just foundation. — Ideas are con- 
nected toffether not only in consequence 
of similarity, that is, sameness in some of 
their component parts, but frequently 
also from similarity in the sounds express- 
ing them. It is upon this circumstance 
that the aK erf" punning is founded ; an 
art which may be innocent in itself con- 
sidered, but which, when made an ob- 
ject of the mind, leads from sense to 
sound, and prevents us from carefully ex- 
amining the arguments and differences of 
things on which alone reasoning can be 
founded. So niuch, indeed, is a habit of 
punning at variance with habits of thought 
and sober reflection, that the whole cur- 
rent of thought will sometimes be divert- 
ed from its proper channel, by some word 
in which the thought is expressed, re- 
calling, by similarity of sound, some other 
which caUs up its own train of thought. 
A good pun may sometimes be consider- 
ed as an exercise of the judgment ; but 
more usually is merely an exercise of 
^e associative power, in this particular 
principle of connection, similarity in 
sounds and therefore it would be wise 
in young persons to check the desire to 
obtun an acquisition, which is of little 
value, because almost every one may ac- 
quire it, and which must check the cul- 
ture of other more valuable principles of 
association. 

51. Another fertile principle of connec- 
tion is contrariety, which connects to- 
gether ideas which are totaDy, or in many 



respects opposite to each other. Thia^ 
however, is more the result of attentjon 
and habit than those of contiguity in time 
or place, and similarity. Some peraoBS 
are particularly disposed to it, others 
have little tendency to it. It frequentljr 
appears to arise from the natural tendea- 
cy of the mind to change from one aet of 
feelings, which are in some way or other 
displeasing, to others which may be 
pleasing; and very often serves to iU 
luslrate reasoning; but particularly to 
give interest and force to a descriptioo 
of natural scenery, or a delineation of 
character. 

52. The other principles of connection, 
which we mentioned, are more refined, 
and are the result of culture. A person 
who has been more accustomed to philo- 
sophize, or to reason, than to follow the 
airy flights of wit or poetic fancy, con- 
nects his ideas by the principles of caase 
and effect, of means and end, of premtfes 
and conclusion. When a phenomenon is 
stated to his mind, it almost involuntarily 
brings forward ideas which serve to ac- 
count for the phenomenon : we do not 
mean, that the mind invariably brings 
forwsrd the right ideas, but simply those 
which answer the wanti of the mdividu- 
al, by serving to account to him for the 
phenomenon. So, in the same manner, 
when an end is proposed, the train of 
thought is a>ncemea about the means, 
which are often suggested, though the 
object itself was never beforein the view 
of the mind. All these relations doubt- 
less produce their effect by minute and 
almost imperceptible sameness in the 
particular object now in the view of the 
mind, and some one which before has 
been, and has been connected by some 
cause or other with the cause or means by 
which it was produced, or to be produced: 
but it is convenient to speak of them as 
distinct from the more obvious relations, 
because they imply different culture of 
the mind, and lead to such widely differ- 
ent effects. — ^Now any one of these con- 
necting principles may, by habit, be 
strengthened to such a degree, as to give 
us a command over all the different ideas 
in our mind which have the given rela^ 
tion to each other; so that when any 
one in the class occurs to us, we have 
almost a certainty that it will suggest 
the rest. — ^As this appears to be an in- 
disputable fact respecting the influence 
of association, we may state it in the fbl- 
lowing general form .-—When an idea is 
presented to the mind, either by sensa- 
tion or by associatisn, bearing certain 
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relations, either in itself, or in its effects 
on the mind, with another idea already 
on the nund, the latter is recalled bv 
the former, and becomes connected with 
it: and the association thus produced 
is subject to the same laws with those 
formed, owing to the contiguity in the 
times of the reception of the ideas. 

JLsspscrme tbx compositioh op ibias. 

53. Another grand law, or mode of 
operation, of the associative power is 
that by which simple ideas are formed 
into compound, or complex ideas; in 
either words, more generally, by which 
simple sensorial changes are combined 
and blended together. — In the conside- 
ration of this law, we shall derive most 
of our statements from those of Hartley, 
divesting them, however, of those peculia- 
rities of expres»on, which depend for 
their correctness upon the trutn of the 
positions, that the medullary substance 
of the brain is the sensorium, and that 
sensorial changes are vibrations of the 
medullary substance. In order to ex- 
plain this law of association, it is ne- 
cessaty to take a laew of the modes in 
which simple ideas, or ideas of sensation, 
may be associated. 

Case 1. Let the sensation A be often 
associated with each of the sensations B, 
C, D, &c.; that is, at certain times with 
B, at certain other times with C, and so 
on : it is evident from what has been be- 
fore stated (§ 21.) that A, when produced 
alone, will raise a^hjC,dy &c. (toe simple 
ideas of sensation correspending respec- 
tively with A, B, C, D, &c.) altogether, 
and consequently will associate them to- 
gether. If a, 6, c, dy &c. are distinct in 
all their parts, then, in the first instance, 
they will be merely connected, so as to 
make a group (which may be represent- 
ed, by a-f-A-Vc-j-d;) but if they are not 
distinct in their parts, they more or less 
run into each other, so as to form a com- 

Slex cluster, (which may be represented 
y abed.) Hovf the more frequently the 
group a-^b+o^df &c. occurs in connec- 
tion, the more clo^ly the single ideas are 
united; and unless any one has a peculiar 
degree of vividness, they will by degrees 
appear to the mind as one idea ; and un- 
less the notice of the mind is particularly 
directed to the circumstance, that ii is com- 
posed of parts, it appears as much a ^ngle 
idea as originally esch of the parts would 
have done, if the attention had been di- 
rected to them singly. A|^ain, the more 
the cluster abcd,kc, oocurs in combination^ 



the more completely the parts coalesce, 
so that by degrees they form a complex 
idea, the parts of which are scarcely dis» 
tinguishable. 

54. Case 2. If the sensations A, B, C, D, 
&c. be associated together, according to 
various combinations of twos, or even of 
threes, fours, &c. then will A raise up 6-f* 
«-f d, &c.; also B will raise up a+c-^-d, 
&c.; and compound or complex ideas 
will be formed of those combinations, pre* 
cisely as was before stated in the case of 
sensations ringly associated with another 
sensation. It may happen indeed in both 
cases, that A may raise a particular ides, 
as bi preferably to any of the rest, in con- 
sequence of its bein^ more ft-equentiv 
associated with b, or ot the greater novel- 
ty of the impression of the corresponding 
sensation, B, rendering it more vivid, or 
of some tendency of the sensorium to ex- 
cite b, or of some other cause; and in 
like manner that B may raise c or J pre- 
ferable to the rest. However, all this 
will at last be over-ruled by the recur- 
rence of the associations, so that any one 
of the sensations will excite the ideas of 
the rest at the same instant, and there- 
fore associate them together. 

55. Case 3. Let A, B, C, D, &c. repre- 
sent successive sensations (occuring in 
contiguous, successive instants), A will 
raise 6, c, d^ &c. B will raise c, d, &c. : 
and though the ideas do not rise precise- 
ly in the same instant, yet they come 
nearer and nearer together than the sen- 
sations did in their original impression ; 
so that these ideas are at last associated 
synchronously, as they were from the first 
successively. 

56. Case 4. All compound impressions, 
A-fB-f C+D, &c. or A B C D, &c. (ac- 
cording as they are received by different 
orphans, or the same) after sufficent repe- 
tition, leave behind their compound idess 
a-^-b+c+d, &c. or abed, &c. which re- 
cur every now and then by means of sen- 
sations, or ideas, with wluch the whole 
compound, or any one or more of the parts, 
A, B, C, D,- &c. have been associated. 
Now in these recurrences of compound 
ideas, the parts are further associated, 
and more intimately united to one another 
agreeably to what was observed above, so 
as to form a compound or complex idea, 
which shall appear to the mind as one sin- 
gle idea. — As the same causes produce 
Uie recurrence of the compounded ideas 
in whatsoever way the union was first 
produced, the same remark may be made 
under each of the cases, as has been un- 
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der this and the first case, respecting^ thtf 
causes and effects of such recurrence. 

57. On the Vhole it may appear to the 
reader, that the simple ideas of sensation 
roust run into clusters and combinations, 
by association; and that each of these 
will, at last, coalesce into one compound 
or complex idea. It appears also, from 
observation, that many of our mental or 
intellectual ideas (that is, those in which no 
particular idea of sensation is perceptible), 
such as those which belong to the heads 
of beauty, honour, moral qualities, &c. are, 
in fact, thus composed of^parts, which by 
degrees coalesce into one complex idea. 
And as this coalescence of simple into 
complex ideal* is thus evinced, botn by the 
theory of association and by observation, 
80 it mav be illustrated and further con- 
firmed, by the similar coalescence of let- 
ters into syllables and word^ in which as- 
sociation is likewise a chief instrument. 

58. If the number of simple ideas which 
compose the complex idea be very great, 
it may happen that the complex idi a shall 
not appear to bear any relation to its com- 
ponent parts, nor to the external senses by 
-which the original sensations were receiv- 
ed. The reason of this is, that each sin- 
gle idea is overpowered by the sum of all 
9ie rest, as sooq as they are all intimately 
united together. Thus in very compound 
medicines^ the several tastes and flavours 
of the separate ingredients are lost and 
overpowered by the complex one of the 
whole mass : so that this has a taste and 
flavour of its own, which appears to be 
simple and original. Thus also white ap- 
pears, and is vulgarly thought to be, the 
simplest of all colours, while yet it really 
arises from a cerUun mixture of the seven 
primary colours in their due shades and 
proportions. And to resume the illustra- 
tion above-mentioned, to one unacquaint- 
ed with the arts of reading and writing, it 
could not appear probable, that the g^eat 
variety of complex sounds in language are 
to be analyzed into a few simple sounds. 
One may hope, therefore, that by pursu- 
ing and perfecting the doctrine of associa- 
tion, we may some time or other be ena- 
bled to analyze all that vast variety of 
complex ideas which pass under the names 
of iaeas of reflection, abstract ideas, de- 
sires, affections, &c. into tbcir simple com- 
ponent parts, that is, into the simple ideas 
of sensation of which they are formed. 
This would be greatly analogt>us to the 
representation of complex articulate 
sounds by alphabetical signs, and to the 
resolution of colours, or of natural bodies, 
into tbeir simple constituent parts. The 



eomplex ideas here spoken of are |peiie- 
rally excited by words or viwble objects s 
but they are also connected with other 
external impressions, and depend upon 
thefh as symbols. In whatever way we 
consider them, the trains of them which 
are presented to the mind seem to depend 
upon the then present state of the body, 
the external impressions and the remun- 
ing influence of prior impreanons and as- 
sociations taken together. 

59. As nmple ideas of sensation ran in- 
to complex ones by association, so com- 
plex ideas run into decomplex ones by 
association. But here the varieties of the 
associations, which increase with the com- 
plexity, hinder particular ones from being 
so close and permanent between the com- 
plex parts of decomplex ideas, as between 
the simple parts of complex ones. 

60. The simple ideas of sensabon arc 
not all equally and uniformly concerned 
in forming complex and decomplex ideas, 
but, on the contrary, some occur much 
oftener than others ; and the same holds 
good of complex ideas is the component 
parts of decomplex ideas : and innumer- 
able combinations never occur at all in 
real life, and consequentlv are never asso- 
ciated into complex and decomplex ideas. 
Just as, in languages, some letters, and 
combinations 6f letters, occur much more 
frequently than others, and some 'combi- 
nations never occur at' all. — ^Further, as 
persons who speak the same language 
nave, however, a different use and extent 
of words, so, though mankind in all ages 
and nations agree, in general, in their 
complex and decomplex ideas, yet there 
are many particular differences in them, 
and these differences are greater or leas, 
according to the difference or resem- 
blance in age, constitution, education, 
profession, country, period, &c. that is, in 
their impressons and associations. 

61. When sensations and ideas, wrtk 
their most common combinations, hare 
been often presented to the mind, a train 
of them, of considerable length, may, by 
once occurring, produce such a tendency 
to recurrence, that they may recur, with- 
out the previous cause, in nearly the same 
order and proportion as in this single oc- 
currence. For since each of the particu- 
lar sensations and ideas is fsmiliar, little 
more will be wanting for their recorrency 
than a few connecting links: and even 
these may, in some instances, be suppled 
by former similar instances. These con. 
siderations, when duly unfolded, seem to 
explain the chief phenomena of memory : 
imd it will be tMy seen from tbcBi, that 
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the memory of adults, and of proficienta 
in any science, oug^ht to be much more 
ready and certain than that of children 
and norices, as it is found to be in fact. 

62. As many words have complex ideas 
annexed to them, so sentences, which are 
collections of words, have collections of 
complex ideas, that is, have decomplex 
ideas. And it happens in some cases, that 
the decomplex idea belonging to any sen- 
tence is not compounded merely of the 
complex ideas belonging to the words of 
it ; but that there are also many variations, 
some oppositions, and numberless addi- 
tions. Thus propositions, in particular, 
excite, as soon as heard, assent or dissent; 
which assent or dissent consists chiefly of 
additional complex ideas not included in 
the terms of the proposition. And it would 
be of the greatest use both in the sciences 
and in common life, thoroughly to analyze 
this DMitter, to show in what manner, and 
by what steps, that is, by what impres- 
sions and associations our assent and dis- 
sent, both in scientifical and moral sub- 
jects, is formed. 

JHeapecUng the viiddneti of complex idetu, 
foidtke intellectual Pleasures and Pains^ 
in general, 

63. It is reasonable to think, that some 
ideas may be as vivid as any sensation ex- 
cited by the direct action of objects upon 
the external organs of sense. For com- 
plex ideas may consist of so many parts, 
and these may so alter and exalt one an- 
other, that the sensorial change (whatever 
that be), may be as great as can be pro- 
duced by any single external impression. 
And we know as a matter of fiict,that mental 
pains are sometimes so acute as to coun- 
terbalance, and even altogether remove, 
the attention from the most excruciating 
pMn,which is merely that of sensation. This 

Srocess may be assisted and accelerated 
y the mixture of vivid sensations among 
the ideas, by the sensibility of the mentid 
frame, by a predisposition to a particular 
class of ideas, &c. — ^li is on this principle, 
in connection with the preceding state- 
ment, that we are enabled to account for 
the existence of intellectual or mental 
pleasures and pains (that is, those in which 
no particular sensible pleasure or pain is 
perceptible), which form a distinct and a 
most important class of feelings.' The 
quality of sensible pleasures or pains, that 
is, of pleasurable or painful sensations, 
unite and coalesce in the same manner as 
other ideas ; and, variously connected and 
blended together, they constitute the 



whole of those internal feeliiiga which we 
call passions, affections, emotions, &c. — 
In almost eveiy step of our investigations 
in mental philosopy, we are perplexed 
by the scantiness of lan^age, and still 
more by the want of precision with which 
the words we have are emploved. It is 
much more easy to point out nuilts than 
to correct them ; bat it appears to us like- 
ly to promote the object in one depart- 
ment, if the two classes of ideas (the rew 
lies of sensations), vix. those which are 
pleasurable or punful, and those which 
are indifferent, or, more property, which 
belong to the understanding, were deno- 
minated, the latter notions, the former 
feelings. Popular language would, in a 
great measure, have borne us out in this 
appropriation ; but, at least in the com- 
mencement of our statements, we were 
obliged to employ feelings in a more ge- 
neral sense, viz, for every sensorial change 
attended with consciousness, because we 
have no other word in the language com- 
prehending ideas and sensations : hence- 
lorwards, however, we wish to appropriate 
the word feelings to those complex ideas 
which are either pleasurable orpainfi^, 
so as to correspond with Hartley's deno- 
mination ** intellectual or mental pleasures 
and pains," including, as he appears to 
do, the afiiections and pasmons. 

64. It appears from the preceding sec- 
tion, that the mental pleasures and pains 
may be equal to, or greater or less than, 
the sensible ones, according as each per- 
son unites more or fewer, more vivid or 
more languid ideas in the formation of 
the mentai pleasures and pains. 

65. It is cf the utmost consequence to 
morahty and religion, that the feelings 
should be analyzed into their simple 
component parts, by reversing the steps 
of the associations which concur to form 
tiiem. For thus we may learn how to 
cherish and improve good ones, to check 
and root out such as are mischievous and 
immoral, and how to suit our manner of 
life, in some tolerable measure, to our in- 
tellectual and rehgious wants. And as 
tliis holds in respect of persons of all 
ages, so it is particularly true and worthy 
0? consideration in respect of children 
and youth. The world is, indeed, suffi- 
ciently stocked with general precepts for 
this purpose, grounded on experience > 
-and whosoever will follow these faithful- 
ly may expect good general success. 
However, the doctrine of association, 
when traced up the first rudiments of 
understanding and affection, unfolds such 
a scene, as cannot fail both to instruct and 
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alBitn all such as have any decree of in- 
tcretted concern for themaelyes, or of a 
benevolent one for others. 

66. Our original bodily structure, and 
the impresaioas and associations which ttf- 
fect us in passing through life, are so 
much alike, and yet not the same, that 
there must be both a ^at general re- 
semblance among mankind, in respect of 
their mental pleasures and pains, and al- 
so many particular differences. 

67. Some degree of spirituality (thati% 
that state of mind in which the pleasures 
and pains are not sensible), is tne neces- 
sary consequence of passing through 
life. The sensible pleasures and pains 
must {be transferred by association more 
and more every day, upon things which 
of themselves afford neither pleasure nor 
pain. 

68. Let the letters a^ b, e, d, e, he re- 
present the sensible pleasures, and x, y, 
and K, the sensible pains, supposing them 
to be only three in number ; and let us 
suppose all these, both pleasures and 
pains, to be equal to each m degree. If 
now the ideas of these sensible pleasures 
and pains be associated toother accord- 
ing to all the possible varieties, in order 
to form intellectual pleasures and pains, 
it is plain, that pleasure must prevail in 
all the combinations of seven or more let- 
ters; and also, that when the several 
parts of these complex pleasures are suf- 
ficiently blended by association, the pains 
which enter into their compoution will 
no longer be disting^shed separately, 
but the resulting mixed and complex 
pleasures wiU appear to be pure and sim- 
ple ones, equal in quantity to the excess 
of pleasure above pain, in each combina- 
Uon. Thus association would convert a 
state in which pleasure and pain are both 
perceived, by turns, into one in which 
pure pleasure would alone be perceived; 
at least would cause the beings who were 
under its influence, to any indefinite de- 
gree, to approach to this last state near- 
er than by any definite distance. Now, 
though the circumstances of mankind are 
not the same with those here supposed, 
yet they bear a great resemblance to 
them, during that part of our existence 
which is exposed to our observation; for 
our sensible pleasures are far more nu- 
merous than our sensible pains ; and 
though the pains are in general greater 
than the pleasures, yet the sum total of 
the latter is probably greater than tliat of 
the former; whence the remainder, after 
the destruction of the pains by the oppo- 



nte and equal pleasures, wifi h% pure 
pleasures. 

69. The intellectual pleasures and 
pains are as real as the sensible ones, be- 
ing, in fact, nothing but the sensible plea- 
sures and pains variouriy mixed and 
blended together. They are also aB 
equally of a fiusti^ous and acquired na- 
ture ; and we must therefore estimate all 
of the pleasures equaUy, by their nragni- 
tude, permanency, and tendency to pro- 
duce others : and the pains in like man- 



Of the AfedMnM and PoBtiona, 

70. Affections, passions, and emotion^ 
may be considered as the re-action of the 
mind towards those objects which, direct- 
ly or indirectly, produce pleasure or pun. 
Supposing that by association, a very coib- 
plex pleasurable feeling has been so con- 
nected with any object, as to be excited 
by the sensation or idea of that object ; 
by degrees the object is conndered as 
the source of that feeling, and the plea- 
surable feeling blended with the idea of 
the object, being the indirect or immedi^ 
ate source of it, is called love ; the con- 
trary feding, produced by contrary asso- 
ciations, is called hatred. (We do not 
here speak of the particular modifications 
of these feelings, or of their restrictions^ 
but of the general feelings excited in our 
minds by objects causing, or supposed t« 
cause, pleasurable or punful feelin^f.) 
When either of them (the love, for in- 
stance), is habitually connected with any 
object, it is called an affection for that 
object; and all its various modifications, 
however, and in whatever degree pro- 
duced, if they are more than the ebulli- 
tions of the moment, being permanent 
feelings ready to be excited by the ap- 
propriate object in appropriate situations, 
are also termed affections* If from any 
streng^ in the exciting cause, or pecu- 
liar sensibility of the frame, or peculiarly 
vivid associations, connect^l with objects 
of a specific cast, that cause or produce a 
vivid excitement of feeling, wlu<^ 
(though it may last perhaps for a consi- 
derable time, if not excessve in degree), 
gradually loses its vividness, and altoge- 
ther ceases, or settles down into a roctfe 
permanent, but less acitve, feeling, that 
vivid vigorous feeling is denominated a 
passion. The mind may have such a pre- 
disposition to a certain set of passion^ 
that these may be easily excited, and by 
tytry such excitement increaae the prc- 
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dispOMtion to future excitement, and add 
to the streng^ and Tividneas of the more 
permanent comtponding affections ; but 
the excitement itseU, and its effect, the 
passion, cannot, from the nature of the 
mind, iast long. From this account it 
may appear, tMt the passions and aflPec- 
tions differ from each other principally in 
their degree and duration. There is a 
third class of feelings, which may more 
properly be called emotions, than either 
passions or affections, where the pleasur- 
able or painful feeling^ are not explicitly 
referred to the exciting cause, and have 
not that Tividness and strength which is 
essential to a passion ; they are states of 
pleasure or of pun, following the excite- 
ment of some affection, and generally ac- 
companied or blended with trains of con- 
ceptions and thoughts. We are aware 
that we do not use this term in the sense 
in which Dr. Cogan professes to employ 
it ; but we doubt, whether in this instance 
the usual peneti^ation and accuracy of 
that philosopher have accompanied him ; 
and as it appears to us, his own use of it 
is essentially different fVom that given in 
his definition, in which he confines it " to 
the external marks or vinble changes 
produced by the impetus of the passions 
upon the corporeal system." A' tenden- 
cy to the exercise of affections, and to 
the excitement of emotions or passions, is 
called a disposition : in those cases in 
which the dispontion is habitual, and re- 
gulates a conaderable proportion of the 
affections or passions, it seems appropri- 
ately termed the temper. 

71. Respecting the classes of affections, 
passions, and emotions, we must not here 
enlarge. It is a most copious and difficult 
subject; and, as pursued with different 
objects, different classifications appear 
preferable. Supposing the object to be, 
to take these feehngs as they are, and to 
arrange them so as to shew their relation- 
ship, and tendency to affect one another, 
having in view the phenomena, rather 
than Uie causes of them, we should be 
led to give a decided preference to the 
elegant arrangement of Dr. Cogan, in his 
very valuable work on the passions ; but 
if it be to trace them to their sources, in 
order to shew how they are formed, di- 
rectly or indirectly, of the relics of sen- 
sations, and modified by the various com- 
binations of them, which is an object of 
the greatest importance, as has been al- 
ready observed. Dr. Hartley's arrange- 
ment, even if somewhat deficient in piii- 
losophical accuracy, as perhaps Dr« Cogan 
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has shown, must have the preference, 
having been founded on that object. The 
arrangement of Dr. Cogan is by himself 
stated as follows : ** When the nature of 
the exciting cause is more accurately as- 
certained, it will be found to respect ei- 
ther the selfish or the social piincipleu 
Hence arise two important distinctions, 
forming two difiPerent classes. In each 
class, the predominant idea of a good, 
and the predominant idea of an evil, will 
constitute two different orders. The 
leading pasnons and affections, under 
each order, point out the genera. 1'he 
complicated nature of some of the pas- 
sions, and other contingent circumstan- 
ces, may be considered species and va- 
rieties under each characterisUc genus." 
Dr. Hartley's arrangement is two-fold: 
first, the passions and affections in gene- 
ral ; secondly, the passions and affections 
as excited by the different classes of in- 
tellectual pleasures and pains. Respect- 
ing the latter, we shall have an oppor- 
tunity of speaking under the different 
classes : we shall here briefly state the ar- 
rangement of the general passiQps and 
affections. As all the passions and affec- 
tions arise from pleasure and pain, the 
first and most general distribution is into 
love and hatred. When these are ex- 
cited to a certain degree, they stimulate 
us to action, and may then be termed de- 
nre or aversion, understanding, by the 
last word, active hatred. Hope and fear 
arise from the probability or uncertainty 
of obtuning the good desired, or of avoid- 
ing the evil shunned. Joy and grief are 
love or hatred exerted towards an object 
when present, so as to occupy the whole • 
attention of the mind. After the actual 
joy or gfrief is over, and the object with- 
drawn, there generally remains a pleas- 
ing or displeasing recollection, which re- 
curs with every recurrence of the idea 
of the object, or of the associated ones, 
and keeps up the love or hatred. These 
ten, five grateful, and five ungrateful, 
passions or affections. Dr. Hartley con- 
siders as comprehending all the general 
passions of human nature. 

or THX CLASSES OT INTELLXCTUAL PLIA- 
SUB£S ATTD PA1»S, WITH A SPIClflO 

ACcov2rr of tusib oaieiir. 

72. The intellectual pleasures and 
pains are arranged by Hariley into six 
classes. Perhaps the arrangement,and cer- 
tainly the appellations of the classes, are 
not unexceptionable i but »o mucb light 

LI 



Digitized by VjOOQ IC 



PHILOSOPHY, MENTAL. 



is thrown upon this pirt of our mental 
structure by the analyns of them given by 
Hartley, and it is so much easier to find 
fault than to improve, that we shall pro- 
bably do best by ti^ng the arrangement 
and (with a few passing remarks) the ap- 
pellations as wc find them, and by laying 
before our readers such a specimen of the 
analytical investigations of that profound 
philosopher, as mav lay a solid founda- 
tion for correct notions on this important 
point, and lead them to seek for further 
information in his observations. The 
intellectual pleasures and pains are, 1. 
Those of imagination, arising from natur- 
al or artificiid beauty or deformity, t. 
Those of ambition, arising from the opi- 
nions of others concerning us. 3. Those 
of self-interest, arising from the posses- 
sion or want of the means of happiness, 
and security from, or subjection to, the 
hazards of misery. 4. Those of sympathy, 
arising from the pleasures and pains of 
others. 5. Those of theopathy, arising 
from the consideration of the attributes 
of the Deity, and the relation in which we 
stand to him ; and, 6. Those of the moral 
sense, arising from the contemplation of 
moral beauty and deformity. 

\, Of the PUaeurea and Paint oflmagina- 
nation, 

7X This class of feelings may be dis- 
tinguished into seven kinds: the plea- 
sures arising from the beauty of the natu- 
ral world] those from the works of art; 
from the liberal arts of music, painting, 
and poetry ; from the sciences ; from the 
beauty of the person ; from wit and hu- 
mour; and the pains which arise from 
gross absurdity^ inconsistency, or defor- 
mity. As the pleasures of the first class 
admit of the most simple analysis, we 
shall select this as a specimen. The 
pleasant tastes and smells, and the fine 
colours of fruits and flowers, the melody 
of birds, and the grateful warmth or cool- 
ness of the air in the proper seasons, 
transfer the relics of these pleasures upon 
rural scenes, which rise up instantaneous- 
ly so mixed with each other, and with 
such as will immediately be enumerated, 
as to be separately indiscernible. If there 
be any object in the scene calculated to 
excite fear and horror, the nascent ideas 
of these magrnify and enliven all tlie other 
ideas, and by degrees pass into pleasui'es, 
by suggesting the security from pain. In 
like manner the grandeur of some scenes, 
and the novelty of others, by exciting sur- 
prise and wonder (that is, by making A 



great difference In the preceding an4 
subsequent states of mind, so as to bor- 
der upon or even enter into the limits of 
pain) may greatly enhance the pleasure. 
Uniformity and variety, in conjunction^ 
are also principal sources of the pleasures 
of beauty, being made so partly by their 
association with the beauties of nature, 
partly by that with the works of art, and 
with the many conveniences which we 
derive from the uniformity and variety of 
the works of nature and of art : they must 
thereforo transfer part of the lustre bor- 
rowed from the works of nature, and 
from the conveniences they afford upon 
the works of nature. Poeti^ and paint- 
ing are much employed in setting forth the 
beauties of the natural world, at the same 
time that they afford us a high degree of 
pleasure from other souroes : hence tbcy 
blend some or other of the relics of those 
other pleasures with those of natural 
beauty, 'fhe many amusements which 
aro peculiar to the country, and whose 
ideas and pleasures are revived in a fiumt 
degree by the view of rural scenes, and 
so mixed together as to be separately m- 
discernible, further augment the plea- 
sures suggested by the bdtuties of nature. 
To these we may add the opposition be- 
tween the offenaiveness, dismgers, and 
corroption of populous cities, and the 
health, tranquillity, and innocence, whkh 
the actual view of the mental contempla- 
tion of rural scenes introduces; and the 
pleasures of sociality and affection, which 
nave many connections with them ; and 
those pleasures which the opinions and 
encommms of others respecting natural 
beauties produce in us, in this, as in 
other cases, by means of the contagious- 
ness observable in mental, as well as in 
bodily dispositions. It is also to be re- 
marked, that green, which is the most 
agreeable to the organ of sight, is the 
most general colour of the vegetable 
kingdom, that is, of external nature ; but 
at the same time with so many vaiietles, 
that it loses little or none of its effect in 
producing pleasure, which it would do, if 
it were aU of the same tint. Those per- 
sons who have already formed high ideas 
of the power, knowledge, and goodness 
of the Author of Nature, with siutable af> 
fectlons, generally feel the exalted plea- 
sures of devotion upon every view and 
contemplation of his works, either in an 
explicit and distinct manner, or in a more 
secrot and implicit one : hence part of the 
general indeterminate pleasures here con- 
siderod is deducible from the pleasures 
of theopathy. 
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74. The above may be considered as 
the principal soorcet of the beauties of 
nature to mankind in general. Inquisitive 
and philosophical persons haye some 
others, arising from their peculiar know- 
ledge and sti^y of natural history, astro- 
nomy, and philosophy in general : for the 
pTorasion of beauties, uses, fitnesses, ele- 
l^ance in minute things, and mMfnificence 
m great ones, exceed all bounds of ima- 
gination; and new scenes, and those of 
unbounded extent, separately considered, 
ever present themselves to view, the more 
any one studies and contemplates the 
works of God. Upon the whole, the reader 
may see that there are suffident sources 
for all those pleasures of imagination 
which the beauties of nature excite in dif- 
ferent persons ; and that the differences 
which are in this respect found indlf- 
terent persons, are sufficientljr anak^^s 
to the differences of their situations in 
^e, and of the consequent associations 
formed in them. Those who are closely 
attentive to what passes within them may 
also, when contemplating the beauties of 
nature, frequently discern the relics of 
many of the particular pleasures here 
enumerated, while they recur in a sepa- 
rate state, and before they coalesce with 
the general iadeterminate aggrerate, and 
this verifies the account here given. It 
is also a confirmation of it, that an atten- 
tive person may observe rreat differences 
in the kind and degree ofthe relish which 
he has for the beauties of nature, in differ- 
ent periods of his life ; especially aa the 
kind and degree will be found to agree 
in the main with the foregoing account. 
To the same purpose it may be observed, 
that these pleasures do not cloy very 
soon, but are of a lasting nature, when 
compared with the sennble ones ; since 
this follows naturally from the great va- 
riety of their sources, and the evanescent 
nature of their constituent parts. 

X Cf the Pleasures and Paint of Jtmbt- 
ti9n, 

75. The opinions of othen concerning 
us^ when expressed b^ corresponding 
words or actions, are principal sources of 
happiness or misery. The pleasures of 
this kind are usually referred to the head 
of honour, the pains to that of shame. We 
are here to inquire by what associations it 
is brought about, that men are solicitous 
to have certain particulars concerning 
themselves made known to the circle of 
their friends and acquaintance, or to the 
world in general ; and certain others con- 



cealed from them ; and also, why all in- 
dications that these kinds of particulars 
are made known, so as to produce appro- 
bation, esteem, praise, &c. or dislike, cen- 
sure, contempt, &c. occasion such exqui- 
site pleasures as those of honour and 
shame. These particulars may be class- 
ed under four heads: external advan- 
tages or disadvantages; bodily perfec- 
tions and imperfections ; intellectual ac- 
complishments and defects ; moral ones, 
that is, virtue or vice. We shdl, as be- 
fore, select the analysis of one of these 
classes ofthe feelings of ambition. 

76. The intellectual accomplishments 
and defects which occasion the feelings of 
ambition are, sagacity, memory, inven- 
tion, wit, and learning ; and their oppo- 
sites, folly, dulness, and ignorance. Now, 
it is evident, that, independent ofthe in- 
trinsic value of the former class, and dis- 
advantage of the other, the circumstance 
of their being made known to others 
ren>ectively produces certain privileges 
and pleasures, or subjects to inconvenien- 
cies and pains. It follows, therefore, that 
every discovery of this kind to others, al- 
so every mark of associate of such disco- 
very, will, by association raise up the re- 
lics of thcMC privileges and pleasures, or 
inconveniencies and pains, respectively; 
and these being gradually blended top^e- 
tber, and united with those with which 
each repetition ofthe produdng cause is 
accompanied, afford in each instance a 
peculiar compound pleasure or pain, 
which, by the custom of our language, has 
the word honour or shame, respectively, 
connected with it. The general account 
will apply to each of the four classes of 
the feelings of ambition : but the feelings 
of honour or shame connected with tms 
particular class require a more minute 
analysis. A great part, perhaps the great- 
est, is derived from the high-strained en- 
comiuros, applauses, and flatteries, paid 
to talents and learning, and the outrageous 
ridicule and contempt thrown upon folly 
and ignorance, in jdl the discourses and 
writings of men of genius and literature ; 
these persons being extremely partial to 
their own excellencies, and carrying the 
opinion ofthe worid along with them by 
the force of their* abilities and eloquence. 
It is also to be observed, that in tjje educa- 
tion of young persons, and especially of 
boys and young men, g^at rewards are 
conferred in consequence of intellectual 
abilities and attainments, and g^at pun- 
ishments follow negligence and igno- 
rance ; which rewards and punishments, 
l}eing respectively associated with the 
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words ezprettinr pnise tnd centure, and 
vrith all their other circumstances, trans- 
fer upon praise or censure compound yi- 
vid relics of those pleasures and pains. 

77. In like manner, all the kinds of 
honour and shame, hy being expressed 
in words and symbols which are nearly 
related to each ether, enhance each 
other: thus, for instance, the caresses 
which are ffiven to a child when he is 
dressed in nne clothes, prepare him to 
be much more affected with the caresses 
and encomiums bestowed upon him when 
be has been diligent in getting his lesson ; 
and, indeed, it ought to be remarked, 
that the words and phrases of the parents, 

governors, superion, and attendants, 
ave so gr^at an influence over children, 
when they first come to the use of Un- 
gual^, as instantly to generate an im- 
plicit belief^ a strong desire, or a high 
degree of pleasure. Unless very im- 
proper treatment baa been practised, 
they have at that early period no sus- 
picions, jealousies, recollections, or ex- 
pectations, of being deceived, or dis- 
appointed ; and therefore a set of words, 
expressing pleasure of any kind which 
they have experienced, put together in 
almost any manner, wiU nuse pp in them 
a pleasurable state, and the opposite 
words a painful one. Whence it is easy 
to see, that the language expressing 
praise or blame must instantly form the 
mere associations connected with the 
separate words, put them into a state of 
hope and joy, or of fear and sorrow. And 
when the foundation is thus laid, praise 
and b.Ume will keep their influences, 
from the advantages and disadvantages 
attending them, though the separate 
words should lose their particular influ- 
ences, as they manifestly do in our pro- 
gress through life. 

78. The honour and shame arising from 
intellectual accomplishments do often 
in learned men, after some time, destroy, 
in a great measure, their sensibility in 
respect of every other kind of honour 
and shame; which seems chiefly to arise 
from their conversing much with books 
and learned men, so as to have a g^eat 
part of the pleasures which they receive 
from such intercourse- closely connected 
with the encomiums on abilities and 
learning, and to hear all terms of ho- 
nour applied to them, and the keenest re- 
proach, and the most insolent contempt, 
cast upon the contrary defects. And as 
the pleasures which raillery, ridicule, 
and satire, afford to the by-standers are 
very considerable, so the person who itf' 



the object of them, and who begins \m 
be in pain upon the first digbt narks of 
contempt, has this psin much enhanced 
by the eostrast, the exquinteness of his 
nneasinesa and confusion rising in pro- 
portion to the de^frecs of mirth and in- 
s<^nt laughter in the by-standers : so 
that it happens that very few perann 
have courage to stand the force of ri- 
dicule, but rather subjject thei&selvea t» 
considerable bodily paini^ to losses^ and 
to the anxiety of a guRty mind, than ap- 
pear foolish, absuM, singular, or con- 
temptible to the world, or even to per- 
sons of whose judgment and idMlities 
they have a low opinion. 

3. Of the Pleaturet and Pmn* of SdJ-In- 
teretU 

79. Self-interest may be distingoi^ed 
into three kinds: gross self-interat, or 
the pursuit of the means whereby the 
pleasures of sensation, imagination, and 
ambition, tfe to be (Stained, and their 
pains avoided; refined self4nterest, or 
the explicit, deliberate, seeking Iw onr- 
selves of the pleasures of sympathy, 
theopathy, and the moral sense, and a 
like explicit endeavour to avoid their 
pains; and rational self-interest, or the 
explicit pursuit of our greatest happi- 
ness, without any partiality to any parti- 
cular kind of happiness, or direct or in- 
direct means of happiness. 

80. The love of money may be con- 
sidered as the chief species of gross self- 
interest; and, in an eminent manner, 
assists in unfolding the mutual influences 
of our pleasures and pains, with the 
factitious nature of our intellectual ones, 
and the doctrine of association in general, 
as well as the particular progress, wind- 
ings, and endless redaubiings of self- 
love. For it is evident, at first si^t, thst 
money cannot naturally and originally be 
the object of our foculties : no child can 
be* supposed to be bom with a love of it; 
yet we see,' that some small degrees of 
this love rise early in infiincy; that it 
generally increases during youth and 
manhood; and that at last, in some old 
persons, it so engrosses and absorbs all 
their passions and pursuits, as that, from 
being considered as the representative 
standtird, , and means of obtaining the 
commodities which occur in real life, it 
shall be esteemed the adequate symbol 
and means of happiness in general, and 
the thing itself the sum total of aU which 
is desirable in life. But we have already 
said so much on the origin and progress 
of this affection (§ 43.) that we shall 
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only here attend to the cheeky which, in 
the course of life, UBualljr prevent the 
love of money from acquiring thst power, 
which, without such restraint, would 
overcome til the particular desires on 
which it is foimded. 

81. First, then, it is checked by the 
strong desires of young persons, and 
o&en^ after particiUar gratifications; for 
these desires, by overpowering their 
acquired aversion to part with money, 
weaken it gradually, and conse<|uently 
weaken the pleasure of keeping it, and 
the desire of obtaining it, aU which are 
closely connected together in this view ; 
notwithsUnding^ that the last, viz. the 
denre of obtaining, and consequently (in 
an inverted order), the pleasure of keep- 
ing, and the aversion to part with, are 
in another view strengthened by the de- 
sires of particular pleasures to be pur- 
chased by money. And this contrariety 
of our associations is not only a means of 
limiting certain passions, but it may be 
considered as a ipark set upon them by 
the Author of Nature, to ^w that they 
ought to be limited even in this life, and 
that they must ultimately be annihilated, 
every one in its proper order.— Secondly, 
the insignificance of riches in warding off 
death and diseases, and, in many cases, 
shame and contempt also, and in ob- 
taining the pleasures of reUgion and the 
moral sense, and even those of sympathy, 
ambition, imagination, and sensation, first 
lessen their value in the estimation of 
those who reflect, and afterwards assign 
to them a very low rank among the 
means of happiness.— Thirdly, the eager 
pursuit of any other apprehended source 
of happiness, such as fame, learning, &c. 
leaves little room in the mind for avarice, 
or any other fbrei^ end. 

82. These considerations not only ac- 
count for the limitations set to the love of 
money, but for the various apparent in- 
consistencies and peculiarities observable 
in it in different individuals. Thus pro- 
Aiseness, with respect to sensuaf and 
selfish pleasures, is often joined with . 
avarice; covetous persons are often 
rigidly just in paying as well as in ex- 
acting, and are sometimes generous, 
where money is not immediately and 
apparently concerned; they have also 
moderate passions in other respects, and 
for the most part are suspicious, timorous, 
and complaisant: and the most truly ge- 
nerous, charitable, and even pious per- 
sons, are highly firugal, so as to put on 
the appearance of covetousness, and even 
sometimes, and in some things, to border 



upon it. We also see why the love of 
money must in general grow stronger 
with age, and especially if the particidar 
gratification, to which the person was 
most inclined, become insipid, or unat- 
tttiiable ; why frequent reflections upon 
money in possession, and the actual 
viewing of large sums, strengthen the 
associations by which covetousness is 
p^nerated; and why children, persons 
in low life, and indeed most others, are 
differentiy affected towards the same 
sum of money in different forms, g^ld, 
silver, notes, &c. 

83. The love of money is universally 
deemed a more selfish passion than the 

Eursuit of the pleasures of ima^nation, 
onour, or sympathy ; yet all are gene- 
rated by association from sensible plea- 
sures, having their origin in self: all in 
their sevend deerees tend to private 
happiness; and tM are, in certain cases, 
pursued cooUv and deliberately, from the 
prospect of obtaining private happiness 
by them. The reasons why the love of 
money has, in so peculiar and decided a 
manner, the shame of selfishness con- 
nected with it, appear to be as follow. 
The pleasures which it produces are 
nearly, and, in general, completely of a 
solititfy nature, and shun participation. 
As far as money is deemed & mean to tiie 
accomplishment of some useful purpose, 
it ceases to he desired on its own account, 
and then its pleasing assodations are 
communicable : but the love of money, 
as an end, is exclusive to the individual 
possessor. And in addition to this, it il 
obvious, that in general it is not only 
confined to the individual, but prevents 
others from receiving the advantages 
which it might procure to them. The 
pleasures of sympathy, on the other hand, 
consist in doing good to others; those of 
ambition are scarcely attainable in any 
other way; and those of ima^nation are 
both capable of a very extensive commu- 
nication, and are most perfect when en- 
joyed in company. — Further, a regard 
to self frequentiy recurring must denote 
a pleasure selfish ; so that if any, even of 
the most generous pleasures, and such as 
at first sight have no immediate relation 
to self-interest, be pursued in a cool de- 
liberate way, not from the mere impulse 
of present inclination, but from the 
opinion that it will afford pleasure, they 
must be referred to self-interest. Now 
money has scarcely any other relation to 
pleasure than as an evident means; so 
that after it has acquired the power of 
pleasing instantaneously, the intermediate 
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iteps and associttions must freqaefktly 
appear; and hence it forces on the mind 
a more constant reference to its tendency 
to promote the happiness of the indi- 
▼idoal possessor. The other pleasures 
have, in general, a far g^reater share of 
indirect associations vith previous plea- 
sures, and acquire the power of g^ratiiy- 
ing-, not so much fW>m heingthe mani- 
fest causes of other g^tifications, as their 
most common adjuncts; whereas money 
is generally the most visible of all the 
causes. 

84. Honour, power, learning, and many 
other things, are however punmed in part 
after the same manner, and for the same 
reasons, as riches, viz, from a tacit sup- 
position that the acquisition of every de- 
gree of these is treasuring up a propor- 
tional deg^e of happiness, to be produced 
and enjoyed at pleasure. And the desires 
of each of these would, in like manner, 
increase perpetually during life, did they 
not curb one another by many mutual in- 
conristenciesy or were not all damped by 
the frequent experience and recollection, 
that all the means of happiness cease to 
be so, when the body or mind cease to be 
disposed in a manner proper for their re- 
ception. It is also worthy of observation, 
that riches, honours, power, learning, 
and all other thingfs which are considered 
as means of happiness, become means to 
each other in a g^at variety of ways, thus 
transferring upon each other all the as- 
sociated pleasures which they collect 
from other quarters, and approaching 
nearer and nearer, perpetually, to a per- 
fect similarity and sameness with each 
other, in the instantaneous pleasures 
which they afford when pursued and ob- 
tained as ends. It appears, likewise, that 
all aggpregates of pleasure thus collected 
by them all must, from the structure of 
our frame, and of the world which sur- 
rounds us, be made at last to centre and 
rest upon Him, who is the inexhaustible 
fountain of all power, knowledge, good- 
ness, majesty, glory, property, &c.; so 
that even avarice and ambition are in their 
respective wa^ canying on his benevo- 
lent and all-wise designs. And the same 
thing may be hoped of every other pas- 
aon and pursuit; one may hope that 
they sll ag^e and unite in leading to ul- 
timate happiness and perfection. How- 
ever, they differ greatly in their present 
consequences, and in their future ones, 
reaching to certain intervals of time inde- 
finite and unknown to us, and thus be- 
coming gjood or evU, both naturally and 
morally, in respect of us and our limited 



apprehensions, judgments, and antidpa- 
tions. And yet one may humbly hope* 
that every thing must be ultimately good, 
both naturally and morally. 

4. Of the Pieoiures and Paitu ofSyimpath^ 

85. The svmpathetic affections, or 
those by which we feel when others fee^ 
may be divided into four classes: those 
by which we rejoice at the happiness of 
others, those by which we gfneve for 
their misery, those by which we rejoice 
at their miserjr, and those by which we 

Sieve at their happiness. Of the first 
nd are sociality, good-will, generosi^, 
and gratitude; of the second, compassion 
and mercy ; of the third, morosenesi, an- 

fer, revenge jealousy, cruelty, and ma- 
ce ; and, of the fourth, envy. It is easy 
to be conceived that association ahouki 
produce affections of all these four kinds; 
since, in the intercourses of life^ the plea- 
sures and pains of one person are, in va- 
rious wa3rs, intermixed with, and depend- 
ent upon, those of othen^ so tfai^ cooi- 
pounos of their relics are excited in aH 
the possible ways in which the happineas 
or misery of one person can be <:oiiibiiied 
with the happiness or misery o€ another, 
viz, in the four above mentioned. We 
have already entered so much at length 
into the rise and progress of the benevo- 
lent affections (§ 41—47.) that we deem 
it most expedient to g^ve here the analy- 
sis of the third class, those by whidi we 
rejoice at the misery of others, previously 
stating Hartley's application of the tenns 
above mentioned. Sociality is the plea- 
sure we take in the company and conver- 
sation of others, particuhuiy of ourfriends 
and acquaintance. Good-will (or benevo- 
lence in its more limited sense) is that 
pleasing affection which engages us to 
promote the welfare of others to the best 
of our power. Generosity is that modifi- 
cation of benevolence winch disposes us 
to forego gfreat pleasures, or to endure 
g[reat puns for the benefit of others Gra- 
titude is that modification of benevc^ence 
which arises from the past reception of 
favours, leading to make every practica- 
ble return of g^ood to our benefactors. 
Compassion is the uneasiness which a 
man feels at the misery of another. Mer- 
cy is compassion exercised towards one 
who has forfeited his titie to happiness, 
or the removal of misery, by some deme- 
rit, particularly against ourselves. Mo- 
roseness is that disposition which leada 
us to be dissatisfied with the efforts of 
others for our comforts, to be displeased 
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at their innocent cnjoymenta, and to feel 
a pleasure in imposing restraints upon 
their satisfactions. Anger is a sudden 
start of passion, by which men wish and 
endeavour harm to others. Revenge 
prompts to inflict and rejoice in evil, m 
return for evil real or supposed. Midice 
deliberately wishes the ipisery of others. 
Cruelty disposes men to take delight in 
inflicting pain, and in contemplating mi- 
sery. Jealousy arises from the suspicion 
of a rival in the affections of a person of 
the other sex. Envy isthe disposition by 
which we consider the ^ood things pos- 
sessed by others as a diminution of our 
own happiness, and grieve at their enjoy- 
ment of them. 

86. Moroseness, peevishness, severity, 
&c. are roost apt to arise in those persons 
who have some real or imagined su|)eri- 
ority over others, which either ma^ifles 
their failures of duty, or at least renders 
the individual very attentive to such fail- 
ures. Bodily infirmities and frequent 
disappointments, bv making the common 
intercourses of l^e insipid, and enhancing 
small injuries ; delicacy and effeminacv, 
by increasing the sensibility both of boay 
and of mind with respect to pain and un- 
easiness ; luxury, by producing unnatur- 
al cravings, which clash not only with 
the hke cravings of others, but also with 
the common course and conveniences of 
life ; and, in short, all kinds of selfishness, 
have the same effects upon the temper. 
The severe scrutiny which persons sin- 
cerely penitent for past departures from 
duty make into their own lives, and the 
rigid censures which they pass on their 
own actions, are often found, in proud and 
passionate tempers, to raise such indig- 
nation against vice, as breaks out into an 
undue severity of language and behaviour 
with respect to others ; and this especial- 
ly, if they seem to themselves to have 
overcome all great vices, and are not yet 
arrived at a due sense of the many latent 
defects still remaining in them. And this 
is much increased by all opinions which 
represent the Supreme Being as implaca^ 
ble towards a part of his creatures, and 
this part as reprobate towards him. By 
all which we may see, that every thing 
which makes disagreeable impressions on 
our minds, at the same time that our fel- 
low creatures are present with us, in sen- 
sation or in idea, and especially if these 
be connected by the relation of cause and 
eflect, &c. will in fact produce in us mo- 
roseness and peevishness. This follows 
from the doctrine of association, and is 
also an evident fact. It is likewise a 



strong argument for cheeifulness, and 
the pleasures of innocent moderate 
mirth. 

87. Anger and revenge may be analyz- 
ed as follows. The appearance, idea, ap- 
proach, actual attack, &c. of any thing 
&om which a child has received harm, 
must by the law of association raise in 
his mind the relic of that harm. The 
same harm often arises from different 
causes; and different harms from the 
same cause : these harms and causes have 
an affinity with each other: and thus 
they are variously mixed and blended to- 
gether; so that a general confused idea 
of harm, with the uneasy state of the ner- 
vous system, and the consequent^activity 
of the parts are raised up in young child- 
ren upon certain appearances and cir- 
cumstances. By degrees^ the denials 
of gratifications, and many intellectual ag- 
gregates, with all the signs and tokens of 
them, raise up a like uneasiness by the 
law of association. And thus it happens^ 
that when any harm has been received, 
any gratification denied, or other mental 
uneasiness occasioned, a long train of as- 
sociated relics of painful impressions en- 
hance the displeasing feeling, and conti- 
nue it much beyond its natural state. 
This is the nascent state of the passion 
of anger, in which it is nearly allied to 
fear, being in the continuance of the same 
internal feehng^ quickened on the one 
hand by the actual painful or uneasy im- 
pression, but on the other moderated by 
the absence of the apprehension of future 
danger. By degfrees the child learns, 
from observation and imitation, to use va- 
rious muscular exertions, words, gestures, 
&c. in order to ward off or remove the 
causes of uneasiness or pain, and so goes 
on multiplying perpetually, by further 
and further associations, "both the occa- 
sions of anger and the expressions of it ; 
and, in particular, associates the idea of 
hurting another, with the apprehension or 
actual receiving of harm from that other. 
As men grow up to adult age, and dis- 
tinguish living creatures from things in- 
animate, rational and moral agents from 
irrationsd ones, tiiey learn to refer effects 
to their more ultimate causes, and thus 
their resentment passes from the inani- 
mate instrument to the living agent, es- 
pecially if this latter be rational and mo- 
ral. When the moral ideas of just and 
unjust, right and wrong, merit and de- 
merit, have been acquired and applied to 
the actions and circumstances of human 
life, in the manner to be hereafter de- 
scribed, the internal feeUngs of this class 
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IiAve great influence in incveanng or roo- 
dermtiiigour resentment. 

88. Cruelty and malice are the genuine 
and necesnry effects of anger indulged 
and gratified. They are most apt to rise 
in proud, selfish, and timorous persons, 
those who conceive highly of tlieir own 
merits, SAd of the consequent injustice of 
idl offences sninst them, and who have 
an exquifflte teelii^ and apprehension in 
respect of private gratifications and unea- 
sinesses. The low and unhappy condi- 
tion of those around him ^ves a dignity to 
a man's own ; and the infliction of punish- 
ment, or mere suffering, strikes a terror, 
and so affords security and authority. 
Add to these, the pleasures arising from 
gratifying the will, and perhaps some from 
mere curiosity, and from the rousing an 
obdurate callous mind to a state of sensi- 
bility. Thus we may perceive how near- 
ly one ill passion is related to another ; 
and that it is possible for men to arrive 
at last at some degree of pure cruelty and 
malice. 

5. OftkePletuurct and Paint of Theopathy, 

89. In order to form just ideas respect- 
ing the origin and nature of the theopath- 
etic affections, it will be desirable to show 
what associations are formed with the word 
God, and with the equivalent and related 
terms and phrases.— Many of the actions 
and attributes of men are in common lan- 

Sage applied to God ; and it is probable 
It children in their first attempts to de- 
C3rpher the meaning of the word, suppose 
it to stand for a man whom they have not 
seen ; and their visible conceptions con- 
nected with the term will therefore be 
that of a human form. When they hear 
or read that God resides in heaven (that 
is, according to their conceptions, among 
the stars), that he made all things, that he 
sees, hears, knows, and can do all things, 
vivid ideas, which surprise and agitate 
the mind, are raised up in it ; and if they 
. have made some prog^ress in intellect, 
they will feel great perplexity in their en- 
deavours to realize such ideas to them- 
selves : and this perplexity will add to the 
vividness of the ideas, and altogether 
will transfer to the term God, and itsequi- 
valent, such secondary ideas, as may be 
Tcferred to the heads of magnificence, as- 
tonishment, and reverence. When chil- 
dren hear that God has no visible shape, 
that he cannot be seen, &c. it adds much 
to their perplexity and astonishment, and 
at the same time destroys many of their 
former ideas ; still, however, some visible 



ideas of the heavens, the tiirone of God, 
&c. seem to remain. When a child hears 
that God is the rewarder of good actioiisi, 
and the punisher of evil actions, and that 
the most exquisite future happiness or 
misery (described under a great vsvicty 
of particular emblems), are prepared by 
him for the good or bad, respectively. We 
feels strong hopes or fear^rise akcriMtely 
in his min<^ according to the judgment 
which he passes upon his own sctioas, 
founded partly upon the previous judg- 
ment of others, and partly upon an imper- 
fect moral sense or conscience begun to 
be produced in his mind. At different 
periods of this progress, those ideas which 
nave arisen from his filial relation unite 
and blend with all the ideas previously 
connected with the term God, in conse- 
quence of the frequent application of the 
term Father to the Supreme Being*; and 
there cannot be a reasonable doubt, that 
the notions and feelings which he has 
formed towards his earthly |>arents, at 
first form a considerable share in, and fbr 
a long period afterwards tend to modify 
those belonging to the term God. — On 
the whole, therefore, it is probable, that 
amon^ Jews and Christians, children be- 
gin with a definite visible conception at- 
tached to the word ; that this is by de- 
grees obliterated, without any thin^ of a 
stable precise ' nature succeeding m its 
room { and that by further degrees a great 
varie^ of strong mental affections recur 
in their turns, when they think of God. 

90. The affections exerted towards 
God may be classed under two general 
heads, love and fear : to the former may 
be referred eratitude, confidence, and 
resignation, also enthusiasm, which may 
be considered as a degeneration of it : to 
the latter, reverence (which is a mixture 
of love and fear), also superstition and 
atheism, which are degenerations of it.— 
The love of God, with its related affec- 
tions, is generated by the contemplation 
of his bounty and benig^ty, as these ap- 
pear from the view of the natural world, 
the declarations of the Scriptures, or a 
man's own observation and experience re- 
specting the events of life. It is support- 
ed and much increased by the conscious- 
ness of upright intentions and sincere en- 
deavours, with the consequent hope of 
future reward ; and by prayer, vocal and 
mental, public and private, inasmuch as 
this gives a reality and force to all the 
ideas before spoken of. Frequent conver- 
sation and reading, in which the devout 
affections are excited, have great efficacy 
also, from the inflectious nature of our dis- 
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positionB, and from the perpetual recur- 
rency of the appropriate words, and of 
their secondary ideas, first in a faint state, 
afterwards in a stronger and stronger, 
perpetually.. The contemplation of tlie 
rest of the diivine attributes, His omnipo- 
tence, omniscience, eternity, omnipre- 
sence, &C. have also a tendency to sup- 
port and augment the love of God, when 
this is so far advanced as to be superior 
to the fear; till then, these wondrous at- 
tributes enhance the fear so much, as for 
a time to check the rise and growth of the 
love. Even the fear itself greatly contri- 
butes to the g-eneration and augmentation 
of the love, and in a manner greatly ana- 
logous to the production of other pleasures 
from pains. And, indeed, it seems, that, 
notwithstanding the variety of the ideas 
and feelings which contribute to this af- 
fection, there is so great a resemblance 
among them, that thev must languish by 
frequent recurrency,till ideas of an oppo- 
site nature, by intervening at certain sea- 
sons, give them fresh life. — On this theory 
the love of God is evdently deduced in 
part from interested motives, directly, viz, 
from the hope of a future reward ; and 
partly from motives or sources of it, in 
which direct explicit self-interest does not 
uppear, but which ma) be traced up to it 
lutimately. However, after all the sources 
«f this anection have coalesced together, 
it becomes as disinterested as any other. 
It appears also that this pure disinterested 
love of God may, by a concurrence of a 
fufficient number of sufficiently strong as- 
sociations, arise to such a height as to 
prevail over any other of the desires, in- 
terested or disinterested. — Enthusiasm 
may be defined, a mistaken persuasion in 
any person that he is a peculiar favourite 
with God and that he receives superna- 
tural marks thereof. The vividness of 
the ideas of this class eanly genehites 
this false persuanon in persons of strong 
imaginations, religious igfnorance, and nar- 
row understandings (especially where 
the moral sense is but imperfectly form- 
ed), by giving a reality and certainty to 
all the reveries of a man's own mind, and 
confirming the associations in a preterna- 
tural manner. It may also be easily con- 
tracied by contagion, as daily experience 
shows ; and indeed more easily than most 
other dispositions, from the lively lan- 
guage used by enthuaasts, and from the 
great flattery and support which enthusi- 
asm gives to pride and self-conceit. 

91. The fear of God arises from a view 
•f the evils of life, the threatenings of the 
Scriptures, the sense of guilt, the infinity 

YOL. IX. 



of the divine attributes, and from prayer, 
meditation, conversation, and reading on 
such subiects. When confined in proper 
limits, it IS awe, veneration, and reverence; 
when excessive, or not duly regarded, it 
degenerates either into superstition or 
athei&m. Superstition may be defined, a 
mistaken opinion concerning the severity 
and punishments of God, magnifying them 
in respect to ourselves or others. Athe- 
ism is either speculative, which denies 
the existence of God; or practical, which 
is the neglect of Him, where a person 
thinks of him seldom, or with reluctance* 
and paysUttlc or no^regard to Him in ac 
tions, though he does not deny Him in 
words. Both kinds, in Christian countries, 
seem to proceed from an explicit or im- 
plicit sense of guilt, and consequent fear 
of Him, sufficient to generate an aversion 
to the thoughts of Him, and to the methods 
by which the love might be generated* 
and yet too feeble to restrain from guilt : 
and it is the tendency of all pain, to pre- 
vent the recurrency oif the circumstances 
which produced it. 

6. OfthePleaturet and Paitu of the Moral 
Sense. 

92. There are certain dispositions of 
mind, with the actions flowing from them, 
which when a person believes himself to 
be possessed of, and reflects upon, a pleas- 
ing consciousness and self-approbation 
rises up in his hind, exclusively of any 
direct explicit consideration of advantage 
likely to ensue to himself from his posses- 
sion of those dispositions : in like manner, 
the view of them in other persons raises 
up a disinterested love and esteem for 
those persons. And the opposite qualities 
and actions are attended with the con- 
demnation both of ourselves and others. 
This is in general the sute of the case ; 
but there are many particular differences* 
according to the particular education, dis- 
position, profession, sex, &c. of each per- 
son. The general agreement and parti- 
cular differences in our ideas of right and 
wrong, and consequent approbation and 
disapprobation, seem to admit of an ana- 
lysis and explanation, from the following 
particulars. 

93. First, children are for the most 
part instructed in the difference and op- 
position of virtue and vice, and have some 
general descriptions of the virtues and 
vices with which they are particularly 
concerned. They are told that the first 
are good, pleasant, noble, beautiful, fi^ 
worthy of praise and reward* &c» th« last 

H m 
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i^dious, panful, shaTneful, wortliy of 
blame, punishment, &c. So that the 
painful and displeasing associations pre- 
viously annexed to those words in their 
minds are, by means of that confi- 
dence which they place in their parents 
and instructors, transferred to the virtues 
and vices respectively » And the mutual 
intercourses of life have the same effect 
in a less degree, with respect to adults 
and to those children who receive little or 
no in0lruction ftom others directly. Vir- 
tue is in general approved, AkI set off 
with all the encomiums and honourable 
appellations which any other thing ad- 
mits of; and vice loaded with censure 
and reproaches of all kinds, in all good 
conversation and books. And this hap- 
pens oftencr than the contrary, even m 
Dad ones. So that, as far as men are in- 
fluenced in their judgments by those of 
others, the balance is on the whole on the 
wde of virtue. 

94. Secondly, there are many imme- 
diate good consequences which attend 
upon virtue, and many ill consequences 
upon vice, and this during the whole pro- 
gress of our lives. Sensuahty and intem- 
perance subject men to diseases and pain, 
to shame and anxiety : temperance is at- 
tended with ease of body, freedom of 
spirits, the capacity of boing pleased with 
the objects ot pleasure, the good opinion 
of others, the perfection of the senses, 
and of the mental and corporeal facul- 
ties, &c. Anger, malice, ana envy, bring 
returns of anger, malice, and envy, fVoro 
others, with iT\juries, reproaches, fears 
and perpetual disquietudes ; and in Hko 
manner good-will, generosity, compas- 
sion, are rewarded with suitable returns, 
with the pleasures of sociality and friend- 
ship, and with high encomiums. And 
when a person, by the previous love of 
man, is qualified to worship God in any 
measure as he ought, this affords the sin- 
cerest joy and comfort; while, on the 
contrary, the neglect of God, or practical 
atheism, murmuring agamst the course 
of Providence, fool-hardy impiety, &c. 
are evidently attended with great anxiety, 
gloominess and distraction, |ls long as any 
traces of morality or religrion are left 
upon the mind. Now these pleasures 
vid pains are often recurring in various 
combtoations, and being variously trans- 
ferred upon each other, from the great 
affinity between the several virtues and 
their rewards, and the vices and their pu- 
nishments, will at least produce a eeneral 
mixed pleasing consciousness, when we 
reflect upoa our own virtuous affections 



or actions ; a sense of guilt and annety^ 
when we reflect updn the contrary' ; and 
also raise in us the love and esteem of rir- 
tue, and the hatred of vice in others. 

95. Thirdly, the many benefits nhich 
we receive immediately from the piety, 
benevolence, or temperance of others, of 
which have some obvious connecticm 
wjth them, and the mischiefs resulting 
fi^Dm their vices, lead us to love or hate 
the persons themselves by association, 
and then to love and hate the virtue and 
vices themselves, and this without regard 
to our own interest, and whether we 
view them in ourselves or others. Tlie 
love and esteem of virtue in others is 
much increased by the pleanng con- 
sciousness which our own practice of it 
affords to the mind : and in Kke manner 
the pleasure of this consciousness is 
much increased by our love of virtue in 
others. , 

96. Fourthly, the g^at suitableness of 
all the virtues to each other, and to the 
virtue, order and perfection of the 
world, impresses a very lovely character 
upon virtue ; the contrary, self-contradic- 
tion, deformity, and mischievous tenden- 
cy of vice, render it odious, and the object 
of abhorrcnee to all who reflect on the 
subiect. The terms which are empk^red 
to denote the pleasures of the imagina' 
tion are employed in connection with 
virtue ; and all the associated feeKngs at- 
tached to the terms are consequently 
associated with virtue, adding greatly, 
therefore, to the pleasures derived froit 
the contemplation of an act of sublime 
virtue. 

97. Fifthly, the hopes and fears of a 
future life are themselves pleasures and 
pains of a higher nature. When a suffi- 
cient foundation has been laid by a prac- 
tical belief of religion, by thoughts of 
death, by the loss of friends, by cor- 
poreal psins, by worldly disappointments 
and afflictions, for Uie formation of 
strong associations of the pleasures of 
their hopes with duty, and the pains of 
their fears with sin, the repetition of 
these associations will at last make duty 
itself a pleasure, and convert sin into a 
pain, and give lustre and deformity to all 
their respective appellations. And these 
associations will gradually beconie so 
strong, that the express recollectitn of 
the hopes and fears of another world will 
vanish from the view of the mind. 

98. Sixthly, all meditations upon God, 
and all the exprrsHions of the feefings of 
our minds towards Him, by degrees trans- 
fer all the perfection, grefitness, and glo* 
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rtousnets of hit natund attribates upon 
his moral ones, that it» upon moral 
rectitude. Bpr these means we shall learn 
to be merciiul, holy, and perfect, be- 
cause God is SO; and to love mercy, holi- 
ness, and perfection, wherever we see 
them. 

99. Hence it appears that all the plea- 
sures and pains of our nature, those of 
sensation, imagination, ambition, self-in- . 
terest, sympathy, and theopathy, as far as 
they are consistent with each other, with 
the constitution of our minds, and with 
the course of the world, produce in us a 
moral sense, and lead to the love and ap- 
probation of virtue, and to the fear and 
abhorrence of vice. This moral sense, 
therefore, carries its own authority with 
it, inasmuch as it is the sum total of all 
the rest, and the ultimate result IVom 
them. When it has advanced to consi- 
derable perfection, a person may be made 
to love and hate, merely because he 
ought; that is, the pleasures of moral 
beauty and rectitude, and the pains of 
moral deformity and unfitness, may be 
transferred, and made to coalesce aunost 
instantaneously. 

IT. OV TBI MOnrX POWBB. 

100. In our general view of the pri- 
maipr mental Acuities, we stated as an 
obvious foct, that ** without any exXenmX 
excitement of the nerves by which mus- 
cular motion is produced, the mind can 
produce such motion; in other words, 
that state of the motonr nerves by which 
muscular motion is eficcted can be pro- 
duced by the mind.** To account for 
this fact, we infer that the mind pos- 
sesses a power or capacity of influencing 
the motory nerves so as to produce mus- 
cular motion, which may be called the 
motive power. — Even supposing that the 
sensorial changes bv which muscular mo- 
tion is followed, whatever they may be, 
are of the same nature by external im- 
pressions; and admittin|f, what appears 
certiun, that the associative power is the 
cause tb^.t ideas, and sometimes that sen- 
sation^ produce motory changes of the 
sensorium, still we must infer the exist- 
ence of a motive power; otherwise ideas 
and sensations could not be the exciting 
cause of muscular motion; in other 
words, whatever be the mental causes of 
muscular motion, that motion, if it begin 
from the mind, implies that the mind 
possesses the power of which we speak, 
separate from the cause of sensation^ of 
ideas, and of the connections among them. 



Indeed it appears to be generally admit- 
ted, but is usually referred to the head ^ 
will. 

101. A large class of the phenomena 
of muscular motion are explicable by the 
principle of association ; and, as far as we 
perceive, they can be cxphuned only by 
Its laws. There are four classes of mus- 
cular motion; 1. Where it is produced 
by some foreign excitement of the mus- 
cular system, without the intervention o£ 
the mind, in which case it may be called 
involuntary ; 2, Where it is produced by 
sensation without voUtion, or any other 
associated sensation, idea, or motion, hav- 
ing been concerned in the connection 
between sensation and motion, in which 
case it is termed automatic in the Hart* 
leyan nomenclature; 3. Where it follows 
that state of mind which we term will, 
direcUy, and without our perceivinr the 
intervention of another idea, or of any 
sensation or motion, it may be termed 
voluntary in the highest sense of this 
word; 4. Where the motion has been 
voluntary, but is become automatic b^ 
the influence of the associative power, it is 
termed by HarUey secondarily automa- 
tic. With the first of this class of motions. 
Mental Philosophy has Uttle or nothii^ 
to do; as to the second, till more is 
known respecting the nature of those 
changes which take place in the sense* 
rium, it can do litUe more than state the 
fact. The third and fi>urtb afford farther 
illustrations of the doctrine of association, 
and we shall select from the Mental Prin- 
cipia such statements as will suffice to 
explain the progress of muscular motion 
from automatic to voluntary, and from 
voluntary to secondarily automatic. 

10^. The most simple instance of this 
progress is in the action of grasping. 
The fingers of young children bend upon 
almost every impression .which is made 
on the palm of the hand, thus perform- 
ing the action of grasping in the original 
automatic manner. After a sufficient re- 
petition of the motions which concur in 
this action, the sensorial changes preced- 
ing them are strongly associated with dif- 
ferent ideas^ the most common of which 
probably are, those excited by the tkfiit 
of a favourite plaything, or rather object 
which the child is used to grasp and hold 
in his hand. He ought, therefore, accord- 
ing to the doctrine of assiiciation, to per- 
form and repeat the action of grasping^ 
upon having such a plavthing, &e. pre- 
sented to his sight: and it is a known 
fkct that children do so. By pursuing 
the same method of reasoning, we may 



Digitized by VjOOQ IC 



PHILOSOPHY, MENTAL. 



Btt how, after a sa(Rdent» repetition of 
the proper associations, the sound of the^ 
vords, grasp, take hold, &c. the sight of 
the nurse's hand in a state of contraction, 
the conception of a hand in that state, 
aj)d innunterable other associated cir- 
cumstances, that is, sensationsyideas, and 
motions, will produce the action of j^asp- 
ing, till, in consequence of the action of 
grasping being found to answer certain 
purposes which are wished for, that state 
of mind which we may call the will to 
gi asp is generated, and sufficiently asso- 
ciated with the action to produce K in- 
stantaneously. It is therefore perfectly 
voluntary in this case : and by the innu- 
merable repetitions of it in this perfectly 
voluntary state, it come^ at last, to obtain 
a sufficient connexion with so many sen- 
sorial changes, either sensitive, ideal, or 
rootory, that (whether or not they are so 
Tivid or so countenanced by the state of 
mind as to excite the consciousness) it 
follows them in the same manner as ori- 
ginally automatic actions do the corres- 
ponding sensations, that is, to be secon- 
darily automatic. And in the same man- 
ner may all the actions performed with 
the hands be explained, all those which 
are veiy familiar in life passing from the 
original automatic state through the se- 
vm\ degrees of voluntariness, till they 
become. perfectly voluntary, and then re- 
passing through the same degrees in an 
inverted order, till they become seconda- 
rily automatic on many occasions, though 
still perfectly voluntary on some occa- 
sions, viz. whensoever an express act of 
the will is concerned. A more interest- 
ing though more complicated case is that 
of the employment of the organs of 
speech, for which we refer our readers 
to Hartley's Observations, vol, i. p. 106, 
or Priestley's Abridgfement, p. 33. 

103. We may hence understand in 
whi^^t manner the first rudiments are laid 
of that faculty of imitation, which is so ob- 
servable in young children. They see 
the actions of their own hands, they hear 
themselves pronounce. Hence the im- 
pressions made by themselves on their 
own eyes and ears become associated cir- 
cumstances, and consequently must, in 
due time, excite to the repetition of the 
actions. Hence, like impressions made on 
their eyes and ears by others will have 
the same effect; or, in otlier words, they 
will learn to imitate the actions whicli 
they see, and the sounds which they hear. 
— Imitation is a great source of the volun- 
tary power, ana makes all the several 



modes of walking, handling, and speak* 
ing, &c. conformably to those of the agie 
ai^ nation in which a person lives, and m 
particular to those of the persons with 
whom he converses. Bemdes the two 
sources of it just mentioned, it has many 
others. Some of these are, the resem- 
blance which children observe between 
their own bodies, with all the functions 
of them, and those of others; the plea^ 
sures which they experience in and by 
means of all imitative motions ; the di- 
rections and encouragements given to 
them on this head; the high opinions 
which they form of the power and happi- 
ness of adults : and their consequent de- 
sire to resemble them in these, and in all 
their associated circumstances. Imitatioa 
be^ns in the sevcal kipds of voluntary 
actions about the same time, and in- 
creases not only by the sources aUeged^ 
but also by the mutual influence of every 
instance of it over every other, so that the 
velocity of its growth is greatly accele- 
rated for some time. It is of the highest 
consequence to children in their attain- 
ment of accomphshments, bodily and 
mental. And thus every thing to which 
mankind have a natural tendency, is 
learned much sooner in society than the 
mere natural tendency would produce it; 
and many things are learned so early, 
and fixed so deeply, as to appear parts of 
our nature, though they may be mere de- 
rivatives and acquisitions. 

or TBS SXCOHDABT FOWXBS OT TBB 

Miim. 

104. I^e did not set out with the hope 
of giving a complete outline of the most 
extensive subject of this article ; but our 
readers will probably think us unneces- 
sarily deficient, if we say nothing respect- 
ing memory, conception, judgment, at- 
tention, abstraction, imagination, and will, 
which, in books on the philosophy of the 
human mind, constitute so important a 
part ; and though we think the operation 
of the associative power of such extent, 
that, separate from mere sensation and re- 
tention, this ever active principle will fur- 
nish a sufficient explanation of all the 
phenomena of intellect and affection, we 
agree with Mr. Stewart, that the com- 
mon classification, having certainly some 
foundation in nature, should by no means 
be neglected. We shall, accordingly, in 
the remainder of this article, and in those 
to which we shall now refer our readers^ 
endeavour to give them such a view 
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the secondary fiiciilties, as may serre for 
the purposes which we originidly propos- 
ed for ourselves. See UNDBRSTAitDiiro, 
or Judgment^ in which, in connection with 
the article, Womos, we shall endeavour to 
lay before our readers a summary view of 
the highly important principles of Hart- 
ley, respecting those phenomena of the 
human mind which he classes under the 
head c^ understanding, or ** that fkculty 
by which we contemplate mere sensa- 
tions and ideas, pursue truth, and assent 
to or dissent from, propositions." The 
passions, affections, pleasures, and pains, 
are usually referred to the general head 
of will : respecting them we have already 
spoken at large. Of the other secondary 
powers of the mind, we shall here give a 
very short account, referring our readers 
to the <* Elements of Dugald Stewart," (a 
work which we earnestly wish to see 
completed) for various sound and com- 
prehensive views respecting them, mix- 
ed, we must confess, with several things 
in which we cannot agree, but which are 
so written as to delight even those whom 
they will not convince. We shall expect 
a roost rapid progress of the HaKleyan 
philosophy, if the principles of it should 
ever be detailed in the imposing manner 
in which lir. Stewart has given his to ^e 
public. 



105. The memory is defined by Hart- 
ley to be that faculty, by which traces of 
sensations and ideas recur, or are recall- 
ed, in the same order and proportion, ac- 
curately or nearly, in which they were 
once actually presented. — The rudiments 
of memory are laid in the perpetual re- 
currency of the same impressions, or 
groups of impressions. These, by the 
operations of the retentive power, leave 
traces or relics ; and by the operation of 
the associative power, these are united in 
the order in which they were presented 
to the mind. Now, the single sensible 
impressions and smidl groups of them be- 
ing few, in comparison of all the large 
groups, they recur the most frequently, 
ao as sooner to produce the elements of 
memory. 

106. Suppose a person to have so far 
advanced in life as to have acquired all 
these elements ; that is, that he has ideas 
of the common appearances and occur- 
rences of life, under a considerable varie- 
ty of subordinate circumstances, which 
readily recur to his mind bv slight causes, 
iM will be thus easily enabled to retrace 



other occurrences ; for these will consist 
either of the old impressions variously 
combined, or of new ones in some way or 
other connected with* them. This may 
be exemplified and explained by the cir- 
curosUnce, that it is difficult to remem- 
ber even well-known words which have 
no connection with each other; and still 
more so words which are neither fami- 
liar, nor formed according to familiar 
analogies ; but that, on the other hand, 
persons acquainted with any branch of 
science or of art very easily retain facts 
connected with it which were previously 
unknown.— -The recollection of ideas is 
also greatly aide^ by the connection of 
words, both with them and with the ori- 
ginal impressions; for words being, from 
the constant use of language, familiar to 
persons of moderate mental culture, even 
in various combinations, they are easily 
retained, and most materially assist in 
producing the recurrence of the corres- 
ponding ideas. And thus, when a per- 
son is relating a past fact, the ideas in 
some cases suggest the words, and in 
others the words suggest the ideas. 
Hence illiterate persons, other things be- 
ing equal, do not remember nearly so 
well as others. Hence also, the import- 
ance, contrary to the views of education 
which a few years ago were so fashion- 
able, of teaching the young to remember 
words as well as things ; for in most cases, 
as words serve as the bond of ideas, 
ideas will be loose and floating in the 
mind, unless connected with words. 

107. The difference between ideas and 
sensations principally consists in the great- 
er vividness and distinctness of the lat- 
ter; but cases are known to occur, in 
which visual conceptions are so vivid and 
distinct, that they are mistaken for actual 
sensations. This is particularly the case, 
when, in consequence of disease, the sys- 
tem is peculiarly susceptible of excite- 
ment ; and sometimes when the mind is 
very much absorbed in contemplating its 
own ideas, so that the impressions from 
external objects produce little effect up- 
on it. It is a fertile source of those ideas 
respecting apparitions, which are so pre- 
valent among persons of physical sensibi- 
lity, without that culture of the intellect, 
which would enable them to attend to 
their own thoughts and manner of think- 
ing. Such lively recollections of past 
impressions may, however, be usually dis- 
tinguished from sensations, by allowing 
the attention to relax, so that they may 
cease to be forcibly detained as objects 
of consciousness, when it will, in general. 
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b€ etsilr perceiTed that the mind lotet 
ngbt of them ; whereas it can lose sight 
of impressions from external objects only 
by fixing the attention upon ideas* or by 
corporeal motion of some kind or other. 
— These remarks might perhaps, with 

S eater propriety, have been made under 
e heaa of imagination ; because it is sel- 
dom that in sucn oaftes the vivid concep- 
tions recur in the exact (or nearly exact) 
order of actual impression, which is the 
essential difference between the trains of 
imagination and those of memory : they 
are, however, referable to either class of 
phenomena. 

109. Ideas of recollection differ from 
those of the imagination, principally, in 
the readiness and stren^ of the associa- 
tions ; but partly, and m man^ cases al- 
most entirely, by the connection of the 
former with known and allowed facts, by 
various methods of reasoning appropriate 
to the peculiar circumstances of the case, 
and by recollecting that we had before 
considered them as recollections, &c. 
Great difficulty, however, often exists, 
especially in the minds of persons with 
vifforous conceptions, who have not been 
habitually careful to cultivate accuracy of 
perceptions, and in the relation of recol- 
lections, to kqow whether the trains of 
ideas presented bv the associative power 
are to be referred to the memoiy or to 
the imagination. Such persons, seizing 
only the outline of a fact or series of oc- 
currences, from habitual inattention to 
their sensations, are, from readiness of 
association, able to fill up the transcript, 
80 as to make it appear plausible to them- 
selves; and by once or twice detailing it, 
without minute regard to accuracy, ex- 
cept in those leading features, they give 
a vigour to the ideas and closeness to the 
association of them, which leads at last to 
the full conviction, that the whole is re- 
collected. Cases of this sort are very fre- 
quent; and they often leave upon the 
minds of others &e belief, that such per- 
sons intentionally depart from truth; 
whereas sometimes the fact is, that part 
of their error arises from a desire to give 
the whole truth, when they have only the 
materials for a portion of it in their 
minds. However, the fault is one which 
should be carefully guarded against ; pal*- 
ticularly in the early part of life, by mak- 
ing young people of lively imaginations 
habitually attentive to the minute as 
well as the leading parts of their impres- 
sions. — All persons are at one time or 
other at a loss to know whether trains of 
fivid ideas, tucceaduig each other readilj 



and rapidly, are ideas of recoOection or 
of imagination, that is, mere reTerics ; 
and the more they agitate the matter in 
their minds, the more does the reTerie 
appear like a recol)ection. Persons of 
imtabk nervous systems are nore nb- 
ject to such fidlacies than others ; and 
insane persons often impose upon theiB- 
selves in this way, viz, by the vividaess 
of their ideas and associations, produced 
by bodily causes. The same things oflea 
happen m dreams. 

110. The vividness and readine» ot 
recollected trains, is also one Knod 
means of ascertaining the dates of tacts; 
for aa this diminishes (other things be- 
ing equal), in proportion to the poind 
which has elapsed since the receptkm of 
the ideas, and the formation of the asso- 
ciations, tf the vigour of these bedimiiiisb- 
ed, we refer them to a more remote pe- 
riod, in proportion to that diminaticm; 
and if by any cause it be kept up, the dis- 
tance of time appears diminished. Thus 
it is, that if any interesting erent^ die 
death of a friend, for instance, have bees 
often recollected and related, till we cone 
to make oral or mental calculationa, it ap- 
pears to have happened but yesterday, 
as we term it. However, from this cir- 
cumstance we are often apt to confoond 
events, as to the order of time, leCer- 
ring them to more recent or remote pe- 
riods, according to the stren^ and 
vigour of the ideas and aB8O0iatioii% or 
the contrary. In general we judce of 
the' period of events by aasociateo cir- 
cumstance% particularly by visible per- 
manent memorials. And hence it bap- 
pens that illiterate persons have often 
greet difficulty in assigning periods to 
events with any tolerable accuracy. Our 
readers, when they take such tlungs in- 
to account, and connder how dimeidt 
it must in most cases be for illiterate 
persons, who have frequently chsoged 
their employments, to refer such changes 
to any specific dates, will not feel un- 
willing to admit that the presomption 
formed against the reputed murdereis of 
Steele, in consequence of their incor- 
rect statements as to their places of 
employment four yesrs before their 
trial, should have weighed yery little 
in the decision against those unhappy 
men. 

111. We distinguish a new place, per- 
son, kc, from one which we remember, 
in a manner similar to that in which we 
distinguish between reoollected ideas 
and those of imagination ; by the greater 
Tividneai of the imp rcaiio ii^ and the 
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strength and veadbiets of the tatociated 
circumttancet. If we doubt whether we 
have before seen a person who is newly 
introduced to U8» we tiy to recal some 
associated circumstances, such as the time 
and place where we may be supposed to 
have seen him ; and if tiiis prove errone- 
ous, we immediately infer that our doubt 
anses from some resemblance which he 
has with some one whom we then or there 
saw, or with some one whose face is fa^ 
miliar to us. 

112. The memory of children is imper- 
fect, because the elementary rudiments of 
memory are not sufficiently fixed by the 
retentive power, nor their umial groups 
sufficiently formed in the mind. They 
are also imperfect in the use of those 
words and other symbols which so mate- 
riall? aid the recollection; and in par- 
ticular' they are found very deficient in 
arranging foots in the order of timet 
judging most frequently from the vivid- 
Mess of their recollections» and not hav- 
ing the use of those denotements of time, 
on which the memory prindpully de- 
pends for accuracy in tms branch of recol- 
lection. In old persons, whatever be the 
part of the system on which the reten- 
tive power depends, that power is most 
iBBteriaHy diminished, as also the sensi- 
tive power, while the assodative power 
has, in their habitual direction of it, been 

.strengthened in its operations. Hence 
sew impiessions can scarcely be receiv- 
ed, and seldom are retained ; while the 
^arts which are received and retained 
•zcite old trains of associations, rather 
than continue those which were recently 
impressed. When old persons relate the 
incidents of their youth with great pre- 
eision, it is rather owing to the recollec- 
tion of many preceding recollections and 
relations, than to the recc^ection of 
the thing itself. 

113. Memoiy depends greatljr upon the 
state of the brain. Concussions, and 
other disorders of the brain, and the use 
•f spirituous liquon^ impair it : and it is 
recovered by dejprees, as the causes which 
affected the brain are removed. In like 
■lanner dreams, which happen in a pecu- 
liar state of the brain, viz. during sleep, 
vanish as soon as vigilance, a different 
state, takes place ; but if they be recol- 
lected immediately upon waking, and thus 
connected with a state of vigilance, they 
may be remembered. 

114. When a person desires to recol- 
lect a thing that has escaped him, sup- 
pose the name of a vinble object, he re- 
calls the visible idea, or somd other asso- 



ciate, again and again, by a voluntary poW' 
er, and thus at last brings in the required 
association and idea. But if the desire 
be very great, it changes the state of the 
brain, and has an opposite effect, so that 
the desired idea does not recur till all has 
subsided, perhaps not even then. 

115. The excellence of memory con- 
sists partly in its strength and accuracy 
of retention, partly in the . readiness of 
recollection. The former prii^cipally 
depends on the strength and accuracy 
of perception in attention to our sensa- 
tions, and partly upon the associative 
Acuity ; the latter depends entirely up- 
on the strength and peculiar biases of 
the operations of that power. The in- 
tellectual faculties depend greatly upon 
the memory; hence, though some per* 
sons may have strong memories with 
weak judannents, yet no man can have a 
strong judgment with a weak original 
power of retaining and remembering. 
Before we conclude our view of this &- 
culty, we beg leave strongly to recom- 
mend to our young readers^ especially if 
they possess a philosophic cast of mind, 
an attentive perusal of the veiy useful and 
interesting chapter of Dugald Stewart 
on this subject, particularly those parts 
which relate to the improvement of the 
memory. 

covcxPTioir. 

116. We have mentioned this as one 
of the secondary faculties of the mind, 
because it is considered as a distinct facul- 
ty by Mr. Stewart, whose authority we in 
many cases respect; and who we sup- 
pose has in this instance produced, m 
many of his admirers, a belief in the just- 
ness of his statements, which we think 
far from well founded. We shall have 
an opportunity of stating our opinion re- 
specting it tuider the next head, and 
shall therefore decline enlarging upon it 
here. 

▲TTEITTIOV, ABSTBACnOir, AKD OXKE- 
EALIZATIOII. 

lir. By investigating the phenomena 
of mind at a time when we have formed a 
connection between volition and certain 
mental states or operations, we are re- 
peatedly led to consider those states or 
operations, however passive the mind 
might originally have been, as totally, and 
in their own nature voluntary .-7-Tbis is 
remarkably the case with that state of 
mind which we call attention. That this 
is in young children entirely involuntan', 



Digitized by VjOOQ IC 



PHILOSOPHY, MENTAL. 



ii apparently certain, and those who are 
endeavouring to form their minds to habiu 
of study and reflection know, from con- 
stant experience, that they have it not un- 
der their command. So far from having 
an original power of excluding vivid ideas 
or sensations, to give our attention to those 
which, though most certainly demanding 
it, do not make the same lively impression 
upon the mind, it is a habit which requires 
the strictest and severest disciphne to pro- 
duce it ; it is a possession honourable, and 
invaluable, but hke every other of import- 
ance, not the acquisition of the moment, 
but of a long continued course of rigor- 
ous, and, in many cases, of painful exer- 
tion. And when the habit of attention is 
formed, that' is, when we can produce the 
state of mind called attention by a voli- 
tion, how much may fairly be attributed 
to the nature of the object, which, though, 
perhaps, at first uninteresting, becomes 
pleasing and impressive, and thus produ- 
ces that state by the original laws of our 
constitution. It even appears probable 
that the person who has formed such ha- 
bits of attention to a particular science, 
as to be able to give it his undivided at- 
tention, would be almost as incapable of 
' directing it to frivolous objects, as to a 
science to which habitual attention, or the 
nature of the subject, does not give any 
charms, as he was when he first entered 
upon his pursuits. In a word, when we 
take into consideration tlie circumstances 
that our attention is never undivided, ex- 
cept to those things which are calculated 
to engage it, either by the original ag^eea- 
bleness of their nature, or that which they 
acquire in proportion as their habits be- 
come confirmed, and that the associative 
faculty may, and in many instances does, 
form a connection between the mental 
states we call attention and volition ; we 
have probably then sufficient data to ac- 
count for the phenomena of attention, 
without calling in the aid of a new facul- 
ty- 

118. Abstraction is defined by Mr. 
Stewart, the faculty by wliich the mind 
separates the combinations which are 
presented to it. This definition, so far as 
it goes, appears to be very correct ; but 
if me processes of generalization are in- 
tended to be contained in it, it is by no 
means sufficient ; as will immediately ap- 
pear from the slightest consideration of 
that mental process. Abstraction, in this 
acceptation, is indeed " essentially sub- 
servient to every act of classification :" 
but by no means comprehends that act in 
the number of ita tUnctions. Though 



we cannot agree with Mr. Stewart in all 
his statements in his chapter on attentkni, 
we must in this position, that the mind 
** cannot attend at one and the same in- 
stant to objects which we can attend to 
separately." If this be the case, what is 
abstraction but attention directed to par- 
ticular objects, owing either to something 
vivid in the sensations they excite, or to 
the frequency of their recurrence? in 
fiu;t, subject to all the laws of attentioB 
perfectly involuntary in early life, and af- 
terwards becoming, to a certain degree, 
voluntary, by means of a strong associa- 
tion ibrmed between the statea of mind 
called vohtion and attention. 

119. In speaking of the process of ge- 
neralization, some observations will apply 
to the process of abstraction separately 
considered. We shall therefore proceed 
to consider the formation of g-eneral or 
abstract notions ; a process in which the 
mind is most usually passive ; which 
seems capable of satisfactory explana- 
tion upon the principle of the associative 
powers, and apparently cannot be ex- 
plained without it. 

120. Sensible objects, and partictilarlj 
visible, are undoubtedly the first which 
exercise the power of sd>stractioii, or se- 
parate attention, md here the process ap- 
pears plain. The object makes its ap- 
propriate impression upon the organs of 
sense, and when withdrawn leaves in the 
mind an idea. Anotlier sensation is re- 
ceived from an object bearing strong fea- 
tures of similarity tb the former ; bv the 
laws of association it calls up the idea it 
produced, and becomes associated with it 
Other similar objects are presented, and 
the features in which they agree being 
the most frequently called up, engage 
roost the attention of the mind, and thos 
becoming, in some de^pree, separate fraoi 
the objects which originally were com- 
nected with them, constitute the abstract 
idea. The readiness with which these 
circumstances of resemblance recal the 
idea or conception of the individualsfrora 
which they were abstracted depends 
upon the habits of the individual, and the 
number of objects from which the ab- 
stract notion was fonned. If we had seen 
but two or three sheep, it is probable that 
the circumstaiices of resemblance would 
be so connected in our minds with the 
individuals, that one or more of them 
would be constantly called up when con- 
sidering the circumstances of resem- 
blance; but if the number be much 
greater, that is, if the circumstances of 
r^HViblftBCfi jiure been frequently ia the 
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nund^ particiilar individaals much less 
frequently, the notion of these circum- 
stances of resemblance becomes some- 
what disjointed fh>m the objects by which 
it was formed. And thongh it is proba- 
bly impossible to have a general idea of 
any class of objects merely sensible, with- 
out the idea of an individual being pre- 
sent in the mind, yet, from the causes I 
have mentioned, the general features of 
resemblance not being particularly con- 
nected with any individual, those features 
only are strong and vivid, and call the at- 
tention of the mind, while all the other 
circumstances of dissimilarity have no ef- 
fect upon it, and do not attract its atten- 
tion. 

121. The procedure of the mind ap- 
pears to be exactly the same, though less 
obvious, and usually more difficult of 
analysis, when the genera] idea is more 
remote from sensation, when, in fact, the 
notions of the quality or qualities, even 
in the individual, may be very complex, 
auidthis in proportion as it is more intel- 
lectual and refined.-— In the former class 
of general notions, and even in some in- 
stances of the present, where the quality 
is definite and obvious, it is probable that 
langu^^ would not be requisite for the 
formation of ideas ; indeed, if the above 
account be just, it cannot be requisite. 
For the abstraction, so far as it is invo- 
luntary, is solely the i effect of the fre- 
quent recurrence of some particular quali- 
ties with which they are occasionally 
combined. But those abstract ideas in 
which the circumstances of resemblance 
between the compomng ideas are not very 
obvious or vety distinct, either would not 
have been formed at all by the bulk of 
mankind, or at least would have been ve- 
ry conftised.— We can go very fkrwith 
those who contend, that general ideas 
would not exist in the mind without the 
medium of language ; but that they could 
not, from any deficiency of mental capa- 
<nty to form them, does by no means ap- 
pear certain. The same faculties, which 
now produce them, might hare produced 
them without the powers of communica- 
tion ; and there appears no reason why 
the deaf snd dumb child may not form a 
general idea of men, or horses, or fire, or 
any object of a nm'dar kind, as well as if 
capable of annexing terms to the objects 
of perception. 

122. It can be no objection to this ac- 
count of the procedure of the mind in 
generalization, that we are able to fbrm 
classifications of objects from circam- 
stances, which are not calculated to si rlke 

VOL. a. 



the mind of the common observer. Vifhdh 
left to itself, before habits of reflection are 
formed, the mind will be necessarily at- 
tracted by the most prominent sensible 
features of resemblance, and the objects 
would become associated by that bond of 
union: and in very man^ cases this 
would differ in different individuals ; but 
it is indubitable, that we may acquire such 
a command over our associations, that 
we may be able to combine objects in our 
minds which have no customary tendency 
to such combination, owing to the laws ii 
association, by a more factitious connec 
tion, and that, b^ the requisite culture of 
the' mind, certain connecting principles 
are either discovefed or confirmed, widch 
could not have been of any force in a 
more early period of mental pro|^ss. 
In the first or these cases the association 
is voluntary, and if there were not somo 
apparent benefit resulting from it, or 
some circumstances calciuated to pro- 
duce it in the mind, it would soon give 
Elace to a more natural union. So fiur 
owever as my general idea is formed, 
its production is accompHahed agreeab^ 
to the principles we have stated. In the 
second the operation of the mind is most 
usually involuntary : when voluntary, the 
observations on the first cease to apply. 

133. It is obvious, that, the fewer 
and more distinct the circumstances 
which are comprehended under the ge- 
neral notion of a class of objects, ths 
more clear and definite will be the gene- 
ral notion itself. And it appears wor- 
thy of notice, and tends to confirm ths 
account given of the formation of our ge- 
neral ideas, at least those of visible ob« 
jects, that the grater the variety subsist- 
ing among the mdividuals or subordinate 
species comprehended under the general 
idea, or, more properly, which possess 
that qtudity, or combination of qualitiei^ 
which compose the general idea, the less . 
attention, other thin^ being equal, do 
we pay to the peculiarities of the indii^u- 
al. Thus the general notion of a, trian- 
gle is merely tfirt of a figure having three 
sides : and the varieties of triangles are 
innumerable : and, agreeably to the opi- 
nion already mentioned, though we cer- 
tainly cannot form a conception of a tri- 
angle which shall be representative of all 
others, without possessing the peculiari- 
ties which constitute it an individual, yet 
the circumstances of its having three 
sides is so finite, and our attention is so 
thoroughly confined to it, that the pecu- 
liarities of the triangle are not unfretiucnt- 
ly totally out of consideration ; and if, ow- 
Nn 
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itif to tome pirticukr MsocUtioni, tKe 
trianffle on such occatioio were not usu- 
ally Uie same, we should afterwards be 
unable to say what kind of a triang^le had 
been in the view of our minds. 

124. To state the hcX respecting con- 
ceptions more generally ; if we attem|>t 
to form a conception of any object, it 
inust from the veiy nature of a concep- 
tion be individual, representative, per- 
haps, of a numerous class, but still pos- 
sesnng those peculiar features which 
constitute individuality. — ^It may not be 
improper to suggest, that the want of 
attention to the diflference between an 
idea and conception may have, in some 
measure, misled thos» philosophers, who 
have denied the existence of general 
ideas. ''The business of conception,!' 
says Mr. Stewart, " is to present us with 
an exact transcript of what we have felt 
or perceived ;" and, admitting the truth 
of this, a conception is that transcript so 
presented. — We shall not enter into the 
inquiry, whether conception be a dis- 
tinct &culty of the mind : we may, how- 
ever, state, that it appears to us to be 
nothing different from memoir, except 
as being a branch of that general faculty ; 
and that a conception differs fh>ro an 
idea, only as aspeaes does from a genus; 
that, in fact, without the aid of the asso- 
ciative faculty, and with retention alone, 
every idea would be merely a concep- 
tion. For the recollection of .an inoi- 
vidual sensation, or group of sensations, 
whether seldom or freauently received, 
is a conception ; but when a number of 
sensations, possessing some common fea- 
tures, but in others differing, are received 
into the mind, the ideas they form there 
by the laws of association coalesce with 
one another, thus constituting these com- 
plex ideas or states of mind, which never 
from their verv nature can be concep- 
tions, but which yet may be distinct, and, 
when words are used to denote them, 
the subjects of reasoning. 

125. To appl^ these remarks : Almost 
an infinite variety of the sensations we 
receive are presented to our view so 
constantiy connected with others, that 
however much it may be in the power of 
the mind to attend to them in a separate 
state, it is impossible to form a concep- 
tion of them separately ; but, on the other 
hand, there are a considerable number 
of qualities remote from mere sensation, 
belongin£[to an extensive range of indi- 
vidual objects, which m^y be considered 
by the mind separate from those objects, 
vid hare internal feelings or complex 



ideas attached to th^ terms which denote 
them. Now, we apprehend, it is the 
grand difference between our genenl 
notions, when concerned about thii^ 
merely sensible, and those which we 
might call more purely intellectual, that 
in the former case, the conceptions being 
usually clear, andfreauentiy very vivi^ 
are very easily brought up by the asso- 
ciative power ; and Uie circumstances of 
distinction beinr few, and merely sensi- 
ble, are, from their very nature* calcula- 
ted to produce a conception: and so 
ntUe do we possess an abstractive power, 
that it is in most cases imposnble to do 
this without introducing the conception 
of the whole object: on the other band, 
the circumstances of distinction in the 
latter case are less definite; they are 
frequentiy extremely numerooa, ana are 
seldom capable of exciting conceptions, 
and consequentiy they do not readily call 
up any particular individual object to 
which the general term is applioible.^ 
We acknowledge, very much, in these 
latter respects, depends upon the pecufiar 
circumstances of the caae, or upon the 
habits of the individual. If a person had 
been remarkably struck with an act of 
justice, or of disinterested benevolence, 
or any other, it is probable, that while 
the vividness of the impression lasted, 
he would never be able to think of these 
qualities without the particular case 
being recalled into the mind ; and if he 
possessed a lively imagination, or had beea 
present at the performance of the viitu- 
ous action, would form an immediate 
conceptionof the whole scene. Or if a 
person be not much in habits of specula- 
tion, he would universally think of some 
example of the action possessing those 
qualities. But these circumstances, though 
they tend to illustrate the operation of 
the associative power, do not appear to 
militate against the general truth of the 
above remarks. 

126. The remarks we have made om 
the subject of abstraction or generalisa- 
tion have been, in a considerable de- 
gree, separate flrom lang^uage, or at least 
supposing it not already formed. If 
ever^ person was left to form his own 
classifications, language, in very many 
instances, would be of littie utility ; be- 
cause the same features of resemblance 
would not operate in the same way upon 
different individuals. But the process 
of the mind, when language is formed, m 
somewhat different ; because in this case 
it is restrained, and has not the same un- 
bounded liberality of foxming its i 
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tiont.^The mind of the child ii not left 
to daflrify objects; but these objects are 
presented to it already classed, owing to 
the same word being used to express 
them; and it is very interesting to ob- 
serve the efforts of the juvenile mind in 
finding out some features of resemblance 
between the objects which had previ- 
ously been presented to him, and a new 
object presented to him with the same 
name. 

XXAGnrATIOV 4>S VAVCT. 

137. In the use which Mr. Stewart 
fnakes of the term inuif^nation, it in- 
cludes the fancy, and is m no respect a 
distinct power, as he himself states, but 
compounded of several others. ** It in- 
cludes," he says, <* conception or simple 
apprehension, which enables us to form 
a notion of those former objects of per- 
ception or of knowled^, out of wnich 
we are to make a selection ; abstraction, 
which separates the selected materials 
from the qualities and circumstances 
which are connected with them in na- 
ture; and judgment or taste, which 
selects the materials and directs their 
combination. To these powers we may 
add that peculiar habit of association to 
which I formerly gave the name of fancy ; 
as it is this which presents to our choice 
all the different materials which are sub- 
servient to the efforts of imagination." 
**This," he observes in another place, 
** is the proper sense of the word, if 
imagination be the power which gives 
birth to the productions of the poet and 
the punter," and, we may add, of ^nius 
in seneral. — ^We have no objection to 
such an appropriation of the term ; in the 
Hartleyan nomenclature, however, it is 
used indiscriminately in the sense in 
which the professor seems to employ the 
fan^. 

1^. The recurrence ef ideas, says 
Hartley, especially visible and audible 
one% in a vivid manner, but without any 
regard to the order observed in past facts, 
is ascribed to the power of ima§pnation 
or fimcy. Every succeeding thought is 
the rewlt either of some new impression, 
or of an association with the preeedin||^. 
It is impossible, indeed, to ittend so mi- 
nutely to the succession of our ideas, 
as to distinguish and remember for a 
sufficient time the- very impression or 
association which gave rise to each 
thought or conception; but we can do 
this as fitr as it can be expected to be 
done, and in so great a viriety of instan- 



ces, that we have full ris^ht to infer it in 
all.-^A reverie differs rrom imag^ation 
only in this, that the person being more 
attentive to his own thoughts, and leas 
disturbed by external objects, more of 
his trains of ideas are deducible from as- 
sociation, and fewer from new impres- 
sions. — it is to be observed, however, 
that in all cases of imagination and reve- 
rie, the train and complexion of the 
thoughts depend, in part, upon the then 
state of the body or mind. A pleasurable 
or painful state of the stomach, for in- 
stance, joy or c^ef, will make all the 
thoughts tend to the same cast. ** Objects 
and circumstances may be so disposed," 
says Mr. Grant, (in a very valuable paper 
on Reverie, for which see " Manchester 
Memoirs," vol. i. or ** Nicholson's Jour- 
nal," vol. XV.) *< as to give to reverie a 
pleasing or pensive, a refined or an ele- 
gant direction. I believe it is urniecessa* 
ry to ask whether the mind will not be 
more apt to depart fVom serious medita- 
tion in a gaudy chapel, than in the so- 
lenm gloom of a cathedral t It is remark- 
ed b3r an eminent medical writer, that 
light, introdueed by opening the window- 
shutters, gave a grayer cast to the ideas 
of a patient who laboured under reverie. 
The study of Tasso was a Gothic apart- 
ment, and he fancied his familiar spirit to 
converse with him through a window of 
stained glass." 

139. We might very easily enlarge on 
this faculty, and particularly on the regu- 
lation of it, as affecting the character and 
tlie happiness; but we suppose that none 
of our readers, who are much interested 
in the pursiuts of mental philosophy, are 
without access to Dugald Stewart's '< Ele- 
ments," in the last chapter of which they 
win find an elegant, scientific, and highly 
knpoTtantconsideration of this point; and 
as we have already gone to the limits of 
our article, we must hasten to a conclu- 
sion.— Our object has been to lay before 
our readers a view of the leading features 
of the most important of all sciences, next 
to religion, to which it is eminently 
subservient; and in accomplishing this 
object we have endeavoured to show its 
practical value. We have, in many places,^ 
made a most free use of Hartley's •« Ob- 
servations;" and we shall think ourselves 
happy, if we shall have succeeded in 
making the way smoother fbr an acatiaint- 
ance with that profound and invaluable 
work, among such of our readers as have 
not previously paid much attention to 
the subject. To such we beg leave 
to recommend Mr. Belsham's *'Ele- 
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mentfb'* (of which we believe we have 
occaiionally made use, without specific 
acknowledgement,) Locke's " Essay," 
Dr. Priestley's " Abridgfement" of Hart- 
ley, Allison's * Essays on Taste," and 
Professor Stewart's " Elements," as form- 
ii)g a pretty complete course of reading 
on Mental Philosophy. 

ISO- As we have made a reference 
(torn MxTArarsics to this article, our rea- 
ders will probably expect from us some- 
thing more metaphysical than what they 
will find in the foregoing part of it. We 
are not among thqse who consider meta- 
physics as that science, ftlsely so called, 
which professes to enlarge human know- 
ledge beyond the limits of the objects of 
human contemplation, as the science of 
essences, &c.; out we must acknowledge 
that we are disposed to allow a high rank 
to a few onlj ot those branches of meta- 
physics^ which do not justly class under 
the head of mental philosophy, or the 
philosophy of the human mind. We re- 
gard them as amusing speculations, which 
may serve to sharpen the activitv of the 
intellect, and whicn, confined witnin mo- 
<)erate limits, may be safely indulged in 
by those whose time and culture of intel- 
kct allow of such indulgence; but we 
are no advocates for the young philoso- 
pher spending his exertions upon them: 
they may, and we are aware often do, 
deeply interest the mind; but few who. 
thine much will be unwilling to allow 
that an active imagination, or simply the 
devotement of the mind to an object, 
will create any interest in that object 
which has no foundation in the real utility 
of it. We make these remarks with no 
wish to throw a stigma upon metaphysics 
in general, but simply to lead our readers 
to reject that stigma which many throw 
upon the philosophy of the human mind, 
but which belongs to some only of the 
branches of metaphysics; and of these 
principally to those which the good sense 
of the present day regards merely as ob- 
jects of curiosity, notwithstanding the 
efforts of the learned Harris to lead us 
back again into all the vagaries of the 
ancient philosophers. Whatever relates 
to the properties of the mind, to the ope- 
rations of intellect and affection, is of 
high value in various points of view : as 
Dug^d Stewart justly remarks, the phi- 
losophy of the mind, abstracted entirelpr 
from that eminence which belongs to it 
in consequence of its practical applica- 
tions, may claim a distinguished rank 
among those preparatory disciplines, 
which Bishop Berkeley has happily com- 



pared to ** the crops which are raised, 
not for the sake of the hardest, but to be 
ploughed in as a dressing to the land.** 

IS I. Physics, including in its widest 
extent natural history, is that grand divi- 
sion of human knowled^ which has for 
its objects the properties, classificationa, 
and laws, of all those things which affect 
the senses ; metaphjrsics, /uita ta fo^-As, 
comprehends all those speculations which 
have for their aim, the properties classi- 
fication, and laws, of all those objecU of 
human tliought, which by sensation alone 
could not be known to man. The ancient 
metaphysics comprehended many objects 
which can scarcely be said to be within 
the sphere of human knowled^ and 
which are rather to be considered as the 
reveries of* imagination than as the reafi- 
ties of intellect ; with these the science of 
metaphysics ought not to be confounded. 
We cannot pretend to fyre a complete 
enumeration of the objects of Uus sci- 
ence, but it win not probably be useless 
to give such a statement and brief consi- 
deration of them, as will at least more 
fully expUin than Is perhaps generally 
done, wtiat kind of knowledge it pro- 
fesses to have in view. 

133. In the first place, metaphysics 
comprehends all investigations reject- 
ing the existence and attributes of the 
Supreme Beinr. While we state this, 
however, we admit that we use the term 
in its widest extent. The most impor- 
tant, because the most undeniable, and 
l^enerally convincing, of these investiga- 
tions come under we head of natural 
theology, which derives its proofs of the 
existence and attributes of the Supreme 
Being from the appearances of nature. 
Revealed religion teaches us what God 
himself has been pleased to make known 
to us of his character: but this, though a 
just foundation of belief on this point, 
and the guide of sound philosot^y, 
scarcely comes under the head of philo- 
sophy. Those religious investigations 
which most properly class under the 
head of metaphysics, tend to prove the 
Divine existence and attributes from cer- 
tain principles which are supposed to be 
indisputable, by a series of reasoninr al- 
together independent of the marks of de- 
sign in the objects around us. Of these, 
we think that those which are to be found 
at the beginning of the second volume of 
** Hartley's Observations" are the most 
satisfactory. He sets out with this prin- 
ciple, '' somethinf^ must have existed from 
all eternity," which he thinks commands 
an iostantaneouB necessary assent, or at 
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leait the contrary of which (viz, that 
there was a time when nothing existed) 
the mind of erery one refuses to admit. 
He next proceeds to show^ that ** there 
cannot have been a mere succession of 
finite dependent beings from all eternity; 
but there must exist at least one infinite 
independent being." He concludes his 
reasoningy in proof of this proposition^ 
with a remark which we will quote, be- 
cause many, feeling themselves embar- 
raased with what may justly be called the 
metaphyncal proof of the existence of 
God, are apt to suppose either that it 
has no wei^t, or that there is in their 
minds some wrong tendency, mental or 
moral, which impedes a ready assent to 
it. ** Some of these (abstract metaphysi- 
cal arguments) are more satisfactory to 
one person, some to another ; but in all 
there ia something of perplexitjr and 
doubt, oonceming the exact propnety of 
expression, and method of reasoning, and 
perhaps ever will be : since the subject 
IS infinite, and we finite." Indeed, we 
are decidedly of oninion, that any mind 
would justly be deemed an anomaly, 
which, after renstinf assent to the proof, 
a jf9Uri9nihM\j and attentively weighed 
and understood, should be led by the 
proof, ^ priori^ to admit the existence of 
a fint cause : and we stronjg^ly incline to 
the befief, that the conviction which may 
be supposed to be derived from the lat- 
ter is m reality founded upon a previous, 
periuM>s casual and even unintentional, 
consideration of the former. 

133. This remark still more forcibly ap- 
pUes to the i prUri arguments for the 
attributes of God. It b supposed to fol- 
low from the necessity of the existence 
of an infinite independent bein^, that he 
necessarily is endued with infinite power 
and knowledge. We admit that it by no 
memns follows, from what we think an in- 
disputable position, vix. that no human 
intellect could have inferred the one 
from Uie other without the h poiteriori 
proof, that therefore this inference has 
no force : but we do think that it is on 
the works of God alone that we can 
ftmnd a full and satisfactory proof of his 
power and knowledge ; when these are 
admitted, however, we must resort to a 
metaphysical, but simple argument, to 
prove that they are unlimited. — We do 
not wish to lead our readers to the idea 
ibat Hartley confines his reasoningpi to the 
i priori argument fpr the attributes of 
God i for this is by no means the fact ; 
and we beg leave strongly to recommend 



to those of our readers, who have not pre- 
viously attended to them, those parts of 
lus works which relate to the Supreme 
Being : we consider them as a treasure of 
profound reflections, which will serve as 
a clue to numberless difficulties which 
nokf have perplexed and distressed the 
mind on the respective subjects. 

134. Many proceed further in the me- 
taphysical arguments respecting the at- 
tributes of God, and endeavour to prove 
that the infinite, independent Being, pos- 
sessed of infinite power and knowledge, 
must be infinitely benevolent. We ac- 
knowled^ ourselves able to feel iA> 
other ultimate proof of this position than 
(what abundantly proves the benevolence 
of God, though perhaps not immediately 
the infinite benevolence) the happiness 
and tendencies to happiness which are 
observable in the sentient beings which 
fall under our notice. Admit &e bene- 
volence of God frt>m his works, and then 
the infinity of that benevolence may be 
shewn by a simple metaphysical argu- 
ment. ** Since the qualities of benevo- 
lence and malevolence are as opposite to 
one another as light to darkness, they 
cannot co-exist in the same simple, un- 
changeable being. If, therefore, we can 
prove God to be benevolent, from the 
oalance of happiness, malevolence must 
be entirely excluded ; and we must sup- 
pose the evils which we see and feel to 
be owing to some other cause, however 
unable we may be to assign this cause, or 
.to form any conceptions of it." — The di« 
vine benevolence, in every just view 
which the human mind can take of it, in« 
chides every moral quality which can 
eidst in the divine mind ; holiness, jus- 
tice, mercy, truth, all as attributes of God, 
are onlv modifications of benevolence: 
we need not therefore pursue these con- 
ttderations further on this point.— Con- 
nected with the divine benevolence is 
one important class of speculations, x4x. 
those which refer to tne existence of 
evil. This is a subject which has for ages 
exercised the human understanding, and 
still it is regarded as the chief difficulty 
with which the atheist has to contend. 
We will not attempt to weaken the rea- 
sonings of Hartley on this point, by laying 
an outline of them before our readers : 
but we confidentiy refer to his ob 
servations, as containing the most solid 
and satisfactory investigations ren>ectiRg 
it, and what, to all who fully admit his 
principles of mental philosophy, must 
give views which shew the vakie c^ those 
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principles which, fVom their consistence 
with the dictates of reli^on, both derive 
confirmation and lustre. 

135. Bendes these objects of metsphjT* 
Bical speculation in connection with the 
Divine Being, there are some which seem 
to us to rank with the ancient metaphy* 
sics ; suoh as, the mode of the drrine om- 
niscience, the nature of the divine infi- 
nity, &c. Such things, it may reasonably 
be supposed, cannot be comprehended 
by finite beinn; andifro, they cannot be 
the objects of human science, nor conse- 

auently of the pursuit of a wise man ; but 
lis no more argues agunst the science 
of metaphysics, than the absurditjr of the 
pursuit of a perpetual motion against the 
science of mechanics, or of the*search af- 
ter the philosopher's stone against the 
vtudy of chemistry. 

136. Secondly, in the extensive sense 
of the term metaph3rsics, it comprehends 
all investigations respecting the opera* 
tions, powers, and laws of the human 
mind, (which class under mental philoso- 
phy,) and respecting the grounds of obli- 
gation and of human duty, as far as they 
are derived from the consideration of the 
mental frame, (which class under moral 
philosophy). It appears, however, that 
the term is more closety appropriate to 
those investigations, which have for their 
object subjects connected with the study 
of the human mind, but which concern 
rather abstract speculation than practice; 
for instance, whether the human mind is 
A distinct, ' independent substance, or 
whether the human frame conrists of one 
uniform substance and perception, with 
its modes, is the result, necessary or 
otherwise, of the organization d the 
brain; whether the human mind is ne- 
cessarily incorruptible and immortal; 
whether there is an external world as the 
cause of our sensations; in what per- 
sonal identity consists ; whether power is 
an attribute of the human mind, &c. 

137. Respecting the homogeneity of the 
human frame, we have already had an 
opportunity of saying a few words near 
the beginmng of this article : it appears 
to us a purely metaphysical question, al- 
most solely of importance in consequence 
of the frequent misrepresentations, (real, 
thoup^h probably unintentional/^ of the 
opimons of those who hold the affirmative 
side of the question, and of its supposed 
connection with the natural immortality 
of the soul. The fact is, that the modem 
materialists may be conmdered as having 
proved, what is admitted by some of the 
ablest natural philos<^hers, that solidity. 



and the absence of all active power, tie 
not properties of matter ; and while the 
principle of vitality is on all hands adnit- 
ted as the result, necessary or otherwise, 
of a certain structure of matter, they see 
no greater difficulty in the hypothesis 
that the principle of perdpiency is also. 
Perhaps, if the question had been taken 
up respecting the lowest of the animsl 
tnbes, all of which possess percipiency, 
and it had first ofall been considered whe- 
ther the phenomena of percipiency in 
them re<}uired the admission of a aA- 
stance, different from that, by whose or- 

S^nization the phenomena of vitality in 
em is produced; and next, whether 
there is any essential difference between 
the percipiency of the lowest animals^ and 
those which wrm the gradual ascending 
links between them and the highest of 
the brute creation ; and, lastly, whether 
there is any essential difference between 
the phenomena of percipiency observable 
in them, and those in the uncultivated and 
almost brutal savage ; if, above all, al 
ideas of connection between the immate- 
riality of the human soul and its natonl 
immortality had been relinquished, the 
questiqn would have appeared less for- 
midable, and admitted of an easier deci- 
sion. 

138. The affirmative of the next ques- 
tion, respecting the natural immortafi^ 
of the soul, appears to us to be tetsUy 
beyond the power of man to prove, froei 
the light of philosophy at least. We have 
no idea of a substance separate from its 
properties ; and even admitting that the 
human soul is a distinct substance fnm 
the body, what property is it known to 
possess which necessarily implies ind^ 
structibility ? What proof is there that 
sensation, memory, intellect, or affectiom 
must necessarily continue, when the sab- 
stance with which they are at least unit- 
ed, ceases to exist in its organized state * 
We do not say that the contrary can be 
proved ; but we are not metaphysicisns 
enough to discover any arguments for 
the once common hypothesis, (now, we 
believe, usually relinquished by philoso- 
phical immaterialists,) which have not 
been already found adequate to prove 
the point. The question seems indeed 
of very litUe consequence, except to those 
who quit the g^dance of revelation; all 
must depend on the will of the Supreme 
Being; and the indications of his will, to 
be derived from the moral arguments for 
a future life, ant^ still more from the 
Christian revelation, are worth a best of 
reasonings, to provtt that a substancet of 
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which we ctn know nothings, excepting 
its property of percipiency, possesses 
what cannot follow from percipiency, be- 
cause we have satisfactoiy ground to be- 
lieve* that percipiency is at times totally 
suspended. 

139. We shall have an opportunity of 
offering a few remarks on the next of the 
metaphysical inquiries which we have 
mentioned in the article Touch, or 
Fksuvo, 90196 off and we therefore 
proceed to the following subject, vix, re- 
specting personal identity. This is a 
point of considerable importance, since, 
if the circumstances which constitute per- 
sonal identity could be shown to be incon- 
nstent with the infinitely important doc- 
trine of a future life, it would greatly 
mfiect the evidences for that doctrine ; 
but the hct appears to be, -that all which 
true philosophy has to do, is to bring 
back the airy speculations of some meta- 
physidans to the level of common sense ; 
to show either that they are unfounded, 
or that they have no immediate tendency 
to affect the belief in a future retribution. 
That we are through life, and under every 
chan^ of body and of mind, the same 
intelhgent accountable beings, is a fact 
which we know by consciousness; and 
whether we will or not, we must accept 
of this evidence. The only question is, 
what are the circumstances which consti- 
tute identity of person, amidst all the 
changes of body and of mind which a man 
undergoes in the course of a long life ? 
If any and cYerv hypothesb for the solu- 
tion of this problem be insufficient, it does 
not follow that thero is no such thing as 
personal identity ; but merely that such 
hypothesis is unsatisfactory and untrue. 
The fiu^ is, that different hypotheses have 
been advanced on the subject, that per- 
haps no one of them can be pronounced 
fiilly satisfactory, and that some meta- 
physicians, laying bold of the weak parts 
of such hypotheses, have actually pro- 
fessed to believe that there is no such thing 
as personal identity. The conviction, 
however, of permanent identity is hap- 
pily too firmly inwrouf^t in the mental 
system, to allow any thing but an attach- 
ment to system little short of insanity to 
eradicate it. Whether or not we can as- 
certain in what it consiyts, the conscious- 
ness of every individual is a constsnt and 
sufficient ground for his admitting the 
fact ; and if any one should work up his 
mind to a speculative disbelief of it, while 
he continues to possess a prospective and 
retrospective capacity, sensation and men- 
tal feeling, he cwonot, in any contidcrablQ 



deg^ree, as fkr as thb life is concerned, 
act upon his opinion. The chief import 
tance of such an error respects its con- 
nection with a future state cSf retribution, 
and even here the incredulity of vice a- 
lone can, we should suppose, produce in a 
sane mind any doubt as to the continuance 
of identity. The grand point is, will the 
^stem of thought and affection to which 
the word 9elfi% applied, be ndsed again 
to activitv ; and it so, (and no contndic^ 
tion can be urged against the strong evi. 
dence which we have for it,) all is safe as 
&r as respects the sameness of that self. 
And if to Constitute personal identity it 
should be necessary that more than the 
same organization of matter be preserved 
as a vehicle for that system of thought 
and affection, that even the same system 
of particles should be preserved. Dr. 
Watf s hvpothesis of permanent stamina, 
which, if not actually proved, has never 
been disproved, affoi^ a proof of person* 
al identity in this sense of the word, which 
may satisfv the most scrupulous mate- 
riahst, and the most captious sceptic. 
Respecting this subject, we refer our 
readers to the work from which we have 
derived several of the foregoing state- 
ments, vix. ** Bebham's Elements of the 
Philosophy of the Human Mind ;" where 
they will find a luminous view of this dif- 
ficult subject, and references to the chief 
writers who have discussed it. They 
will also find in the same useful work, a 
view of several other of those discussions 
which we consider as most strictly meta- 
physical, with similar references. 

140. The hist of those questions which 
we spoke of in this department of meta- 
physics is, whether power is an attribute 
of the human mind. *' Power, as an attri- 
bute of the mind," says Mr. Belsham, 
** may be defined, the capacity of carry- 
ing into effect the determinations of the 
wUl." Those philosophers who maintaui 
that it is an attribute of the human mind, 
argue from consciousness and observa- 
tion { and they affirm, that though we can- 
not define it, we have a notion of it. 
Those who take the negative side of the 
question contend, that all we aro con- 
scious of is volition, and the effect pro- 
duced ; and that what some call a consci- 
ousness of power, is nothing more than a 
beUef that the effect will follow the voli- 
tion, which belief is sometimes errone- 
ous : they also argue, that our total igno- 
rance of the manner in which muscular 
motion is produced proves, that the mind 
is not the efficient and proper cause of 
this wondefful effcct.^We are of opl- 
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nion, that it ii Tety nracb, thougli not 
whoUjr» m difpate about tcnnt. Upon 
Mr. Belaham's defiaitioii of power, we 
should bare tuppoted, that no difference 
of opinion coula ezitt whether it be m 

Sroperty of the mind; but they are Tery 
liferent questiona* whether the ound 
possewes audi capacity in consequence of 
the ordinations of the Supreme Beinff, 
and whether, when exercising this capa- 
city, it is to be considered as the eflldent 
cause of muscujar motions. In this senses 
•II causation appears to resolre itself inio 
the constant ag enqr of the Deity ; and we 
see no reason to hesitate iH admittinf , 
that all the energies or powers both of 
body or of mind are simply modes of bis 
operatioB. 

141. Some of our readers will proba- 
bly be disposed to censure us, because 
we have not ranked the doctrine of ne- 
cessity, as it b called, among the meta- 
physical speculations of this class. We 
are fuUy aware, that there is an abun- 
dance of abstruse discussion connected 
with it; but in its unencumbered, simple 
state, the doctrine of motives seems to 
rank among the practical laws of our 
frame. At any rate we shall not here 
enter upon the subject, having already 
l^ven a short statement of the subject in 
its proper place : to which, therefore, we 
beg leave to refer our readers. 

142. Thirdly, metaphysics claims as its 
own, all inquiries respecting the nature 
of infinity, motion, duration, space, &c. 
We do not mean to affirm that these in- 
quiries are destitute of value, certainly 
not that they are destitute of interest; 
but we cannot, as far as they are distinct 
from the practical laws of body or mind, 
attribute any very high importance to 
them. The speculations of the metaphy- 
sician respecting duration are among the 
most important of this class, and with the 
selection of some remarks on the subiect 
from Belsbam's Elements we shall dose 
this article. — A succession of sensations 
and ideas is continually passing through 
the mind, during the state of vigilance, 
the knowledge of which we attun l^ 
consciousness. The idea of succession is 
acquired by reflecting upon this train of 
ideaa and sensation^ and from no other 
source. The velocity of the succession 
of ideas in the same person is different 
at different times; and the variation is 
sometimes voluntaiy, and sometimes in- 
voluntary. The velocity of sensations 
must always correspond with that of the 
external unpressions : that of ideas de- 




pends veiy much upon &e state of tb^ 
hodj : they seem to succeed each cAher 
with greater rapidity in the erenifii^ than 
in the morning, in youth than in age, in 
health than in sickness, in a cheeiiii 
frame of mind than when under d«pfes- 
sion. The course of ideaa bin some de- 
gree obedient to vohmtMy efforts ; b«t 
no effort can retain one in the iniBd be- 
yond a very rimrt tune, nor can we csi 
up any given number in a given time. 

143. Duration, as applied to ai^ fnite 
being, signifies continued suoceanve ex- 
istence. l*he idea of duration b accpir- 
ed from reflecting upon the sqc ceari on of 
our ideaa. While thb suoceatton 
nues, we are oonsdoos of tlie 
anoe of existence ; when it b 
or forgotten, the conscioosneaa • 
cnce, and the idea of duration, b ptopcr- 
tionably interrupted. Also^ any portiaa 
of duration appears longer tue shorter, ra 
exact proportion to the number of idess 
which are recollected in a giren inCemL 
While we oursehes continue to exist, we 
perceive that other beings, whether s- 
milar or dissimilar to ourselves^ abo con- 
tinue to exist : hence we tranaler the idea 
of duration, and even of succesaive dma- 
tion, to them, and to all other bongs that 
exist : and duratiofi becomes a measure 
common to universal existence. — ^Dura- 
tion b either limited or unlimited. li- 
mited duration b time; nnlianted b 
eternity.— Duration^ like space^ can onhr 
be measured by itself; but it wantsan ad- 
vantage which extension poaaeases, and 
which arises f^om the poanbiSty of iky- 
ing one portion of it to another. The 
time that any one idea continuea in the 
view of the mind is an instant ; and dur- 
ing it we are insensible of duration, the 
very notion of which implies aoccesBOB. 
The most natural measure of time, b the 
number of ideas recollected to have in- 
tervened between any two given inatanti^ 
and when all other measures are wanting 
thb will answer tolerably welL Equable 
successions really existing, and r^^ulariy 
returning, serve as the most correct mea- 
sures of time : such are the revolutions of 
the heavenly bodies^ which being abo va- 
rious, and publicly visible, have been uni- 
veriaUy adopted, as the most convenicflt 
measures of time. These are, however, 
only the measures of duration, and not 
duration itself, which b the succeswm of 
ideas. 

144. If the continued succession of 
ideas constitute the true duration of intel- 
ligent beings similar to ourselves, it will 
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follow : 1. That if thought be suspended 
between death and the resurrection, the 
two instants will appear to be contiguous, 
and with respect to every individual, will 
actually be so. 2. That the duration of 
the existence of an intelligent being is to 
be measured, not by the revolutions of 
the heavenly bodies, but by tlie number 
of ideas which pass through his mind in 
tlie course of his life. 3. That an Omni- 
potent Being, by increasing the velocity 
of the succession of ideas, may cause the 
same revolution of the heavenly bodies, 
which appears as a day to one, to appear 
as more than a thousand years to another. 
4. That if a being, in all other respects 
constituted like ourselves, should have 
adl his ideas at once present to his mind, 
without any succession, he could form no 
conception of successive duration. 5. 
That to an all perfect mind, all whose 
ideas are equally, invariably, and at all 
times present, the attribute of successive 
duration can with no propriety be as- 
cribed. 

Philosopht, moraL 1. Since much of 
the happiness of this life, much of our 
ability to benefit others, since, in short, 
the happiness of a boundless existence, 
depends upon the proper regulation of 
our conduct and afiections, surely it must 
be an obiect of the first importance, that 
we should learn the regulation to which 
they should be submitted. To know our 
duty, and to practise it, are indeed two 
difierent things ; but to practise our duty 
well, certainly requires that we should 
know it well. 

2. How shall we know it? Shall we 
consult the law of the land, or make the 
l^neral conduct of mankind our guide ? 
shall we blend our actions implicitly and 
constantly to the rules of holy writ, or 
follow invariably the dictates of our con- 
sciences? All these may be valuable; 
some are of inestimable value ; but they 
do not supersede the necessity of moral 
investi^tion. The law of the land, as 
Faley justly observes, labours under two 
defects, considered as a nile of life. First, 
human laws admit many duties, because 
they are not objects of compulsion, such 
as piety to God, bounty to the poor, for- 
fipveness of injuries, education of chiU 
dren, gratitude to benefactors. The law 
never speaks but* td command, nor com- 
mands but where it can compel ; conse- 
quently those duties, which by their na- 
ture must be voluntaiy, are left out of the 
reach of the statute book, as lying be- 
yond the reach of its'operation and autho- 
rity. Secondly, human laws permit, or, 

VOL. IX. 



which is much the same thing, leave un* 
punished many crimes, because they can- 
not be settled by any previous descrip- 
tion ; such as luxury, prodigality, partia- 
lity contrary to the good of others, &c. 
For it must either settle the crime to be 
punished, or leave it to the magistrate to 
settle it : which is, in effect, leaving it to 
the magistrate to punish or not to punish, 
at his pleasure. , 

S. The general conduct of mankind 
^annot be a safe guide. Scarcely is there 
a crime, for which we may not find a jus- 
tification ill the general conduct of large 
jKicieties ; scarcely a disposition, however 
pernicious to individual happiness, which 
may not receive confirmation from its 
allowed indulgence amoot; whole nations. 
The bulk of mankind do not possess 
those advantages, which enable those of 
cultivated minds to see almost at a glance 
the path of duty. What culture they 
have is often unskilfully applied; and 
therefore bad habits gain strength, and 
false notions of honour, pleasure, and in- 
terest, occupy their minds; they think 
less of what is right, than of what will not 
expose them to punishment; and their 
consciences are seldom consulted, even 
where iu decisions would be right. 

4. To the rules of the Scriptures we ' 
may indeed implicitly submit. He who 
steadily cultivates the dispositions whidi 
Christianity enjoins, and conforms hiscoa- 
duct to its aacred precepts, cannot fail to 
mount high in the scale of moral worth. 
But this does not prevent the value of 
moral investigation. For, in the first 
place it gives greater promptitude to our 
obedience, to perceive that those dictates 
are in perfect consistency with the 
laws of human nature ; that ao acquaint- 
ance with the laws of human nature leads 
us to the conclusions forced upon us by 
the Scriptures ; that we should make the 
love of God, the love of our neighbour, 
and the law of our hearts, the guide of 
our actions, and of our affections. — ^But, 
secondly, the precepts of Christianity are 
very general. This is absolutely neces- 
sary to render them of use as the guide 
of life. Were they voluminous as the 
laws of England, and the decisions of the 
supreme courts of justice (which are said 
to fiU at least 50 folio volumes), they 
could not contain all the cases that would 
occur ; for, as Paley observes, '* it is not 
once in ten attempts that you find the 
case you look for in any law book what- 
ever ; to si^ nothing of those numerous 
points of conduct, concerning which the 
law professes npt to prescribe or detcr- 

Oo 
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mine Any thinff." Were the rules of 
Scripture equally particular, they would 
be useless from their extent : and they 
would be injurious too, because they 
would prevent the reference of our ac- 
tions to the general principle, and we 
should be satisfied, if our case were not 
stated in the Christian system of morals. 
— Again, thirdly, it follows from the 
Christian precepts being so (jpeneral, and 
principally regarding disposiuons, that it 
not unfrequently requires some consider- 
ation to ascertain where they are direct, 
ly applicable, and still more» whether 
they altogether coincide with one ano- 
ther in their direction. The virtuous 
dispositions may dwell together without 
opposition ; a man may be generous, and 
grateful, and just : but the actions to 
which each prompts may not have that 
consistency with one another, which 
would permit of their being brought in. 
to exercise; thus an external action, 
which generosity and mtitude ma^ so- 
licit, justice may forbid. Hence it is of 
g^at impoitance to be able to form such 
a set of decisions, or, still better, such 
principles for decision, as might present 
themselves when called for, and prevent 
^ us from giving to each class of virtuous 
actions a disproportionate attention, as 
should enable us to decide, when actions 
required it, to which class of virtue our 
preference should be given, where we 
ought to restrain the impulse of feeling, 
and where to allow it to be our unhesi- 
tating ffuide. — Besides, fourthly, as Pa- 
ley justly remarks, the Scriptures com- 
monly pre-suppose in the persons to 
whom they speak, a knowledge of the 
principles of natural justice ; and are em- 
ployea, not so much in teaching new 
rules of morality, as in enforcing the 
practice of it by new sanctions, and by a 
greater certainty, which last seems to be 
the proper business of a revelation from 
God, and what was most wanted. 

5. But it may be thought there is a 
principle in the human mind which super- 
sedes the necessity of moral investi^tion; 
which infallibly directs right even m the 
most minute circumstances. We know 
of no such principle. We know that 
there is a principle which springs up more 
or less in the mind of every human being, 
and which prompts to certain actions, and 
to avoid certain actions : but we cannot 
think, that the conscience is to be regard- 
ed in the light of a blind instinct : this 
would degrade the moral actions of man 
Co a level with the instinctive actions of 



the brute ; and it b unnecessary to resort 
to the supposition ; its existence, its va- 
riations. Its effects, can be accounted for 
without it. See Philosophy, menUiL 

But in whatever light we regard the 
conscience, it is indisputable, that tta die* 
tates are not uniformly the same in any 
mind, and that they are exceedingly va^ 
riable, if not with respect to the grand 
principles of duty, with respect to the ap- 
phcation of those principles in diflTcreOt 
mdividuals and classes of individuals. Jt 
is indisputable that the moral principle 
^ows to maturity from a small seed. It 
IS indisputable, that it is susceptible of 
culture ; that if neglected, its judgments 
become wavering and impotent ; that if 
its dictates be made to undergo revisioo, 
if corrected by the means of judgmest 
which we possess, if its defects are sup- 
plied by those extended views of du^. 
Its decisions become more fimiy andm 
geoeralmore efficacious. 

6. Even an ardent desire to keep with 
exactness the best rules of duty, will not 
render unnecessary attention to the culti- 
vationof the conscience,andmust therefore 
prompt to it. An instance occurs in point. 
Dr. Cogan, in his treatise on the passions, 
has the following remarks. ** An instance 
of the influence of perverted principle oc- 
curs to my remembrance, in the coodoct 
of a pious mother towards a most excel- 
lent and dutiful son, who from a principle 
of conscience, in opposition to kis inter- 
ests, renounced the religious system in 
which he had been educated, for another 
which he deemed more consonant to troth. 
She told him, that she found it her duty, 
however severe the struggle, to alienate 
her affections from him, now he had ren- 
dered himself an enemy to God, by em- 
bracing such erroneous sentiments. My 
friend added, that she was completely 
successful in these pious endeavours; and 
that the duty which she enjoined upon her- 
self was scrupulously performed during 
the remainder ofher days." The same phi- 
losophic writer adduces another instance 
of the irregularity of the moral principle 
in a young lady, in whose character mild- 
ness and compassion were pre-eminent 
features. ** 1 was once passing through 
Moorfields,*' savs the doctor, ** with a 
young lady aged about nine or ten years, 
born and educated in Portugal, but m the 
Protestant faith ; and observing a laige 
concourse of people assembled around a 
pile of faefgots on (ire, I expressed a ca- 
riosity to know the cause. She very com- 
posedly answered, t suppose it is nothing 
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more than that they are going to burn a 
iew." 

7. Need we proceed ? Is it not a truth 
indisputable as that we are living for a pur- 
pose beyond mere present g^tification, 
'* that moral excellence is the true worth 
and glory of man, and that, therefore, the 
knowledge qf our duty is to every man, 
in every situation in life, the most import- 
ant of all knowledge ?" — ^Now moral phi- 
losophy is that science which teaches men 
their duty, and the reasons of it. We 
should be happy, if our limits allowed us, 
to enter minutely into this important sub- 
ject ; but we must content ourselves with 
laying before our readers such a view of 
those fundamental principles, which are 
derived from the laws of our mental 
frame, as may furnish a guide and intro- 
duction to more extensive moral specula- 
tions, and may serve as a basis on which 
to found our "rule of life." In doing 
this, we shall make frequent and free use 
of the invaluable part of Hartley's obser- 
▼ations which bear that title. We do not 
think it necessary to state where we have 
him : those who are acquainted, or who 
may be led, by what we here state, to an 
aM^uaintance with his rule of life, will ea- 
sily perceive what we owe to him ; and to 
others it would be useless. We also ac- 
knowledge our obligations to Mr. Bel- 
sham's •* Elements of Moral Philosophy," 
which (though we think in one or more 
of his statements, page 370, he has not 
enough attended to the power of the dis- 
interested benevolent affections), we wish 
to recommend to the perusal of^our read- 
ers. These, with Paley's « Moral Philo- 
sophy," in connection with Pearson's re- 
mftrks and annotations on that work, will, 
we think, form a pretty complete course 
of reading on moral science, and will am- 
ply repay the attention given to them. 

8. The chief questions in morals may 
be reduced to three. What is that quality 
of conduct, affections, or chatacter, which 
render them obligatory upon a reasonable 
being constituted like man? What are 
those affections, conduct, and character, 
which possess this quality ? What are the 
best means for the performance of that 
xx>ndact, and the acquisition of those af- 
fections and that character ? — The first of 
these we shall now proceed to consider. 

Momi ObUgaHon. The Criterion of 
Virtue. 

9. The term obligation respects volun- 
tary actions only. We say, we are oblig- 
ed td walk, if we wish to hare hetdth ; we 



are obliged to regular exertion, if we wisl^ 
to acquire valuable mental habits ; we are 
obliged to perform certain actions in or- 
der to attain certain ends. — ^The use of the 
term, in this and similar situations, sug- 
gests its true import. Obligation cx- 
Cresses the necessary connection existing 
etween a certain end an(l a certain 
mean. Thus, if that end be the posses- 
sion of health, the necessary means are, 
that we take exercise ; if the end be the 
formation of valuable mental habits, a re- 
gfular series of exertions is tlie necessary 
means; and, in short, in whatever case 
we wish to express that certain ends can 
only be obtained by certain means, we 
say we are obliged to use these means, in 
oMer to obtain these ends. 

10. Obligation differs from compulsion. 
The former respects voluntary actions, 
the latter involuntary. Compulsion al- 
ways implies some external force. Thus, 
a man is obliged in honour to pay his 
debts, and if he do not, he will be com* 
pelted by the law ; that is, if to satisfy the 
calls of honour be the end, the payment of 
his debts is the necessary means ; if this 
obligation operate not sufficiently strong- 
ly as a motive, he will be compelled to do 
it against his will, by the law. 

11. Obligation by no means implies an 
obliger. I may be obhged by reason, by 
interest, by convenience, by honour, by 
conscience, &c. as well as by the authon- 
tv of another. Authority is one, but not 
the only source of obligation. 

12. Moral obligation respects those ac- 
tions which are denominated virtuous or 
vicious ; we are obliged to perform the 
one, and to abstain from the other, be- 
couse this is the necessary means, in or- 
der to effect a certain end, or certain ends. 
That is to say, unless we do prastice vir- 
tue and abstain from vice, we cannot ob- 
tain the end which wisdom points out as 
deserving pursuit. 

13. As has been remarked of obligation 
in general, there may be various sources 
of moral obUgation ; that is, a person may 
be obliged to the performance of his duty 
by the laws of God, the dictates of his 
conscience, the hopes and fears of immor- 
tality. Whatever can be pointed out as 
the ultimate obligation, that is, that to 
which all others may be reduced, will also 
furnish the most general criterion of duty. 
Thus, if it appear that the ultimate obu- 
gation to virtue is tlie greatest happiness 
of the agent, then we should say, that vir* 

. tue is that quality of an action, or affec- 
tion, or character, by which it tends to 
the greatest happiness of the agent In 
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from the fact, that inordinate indulgence 
in sensual ^tlAcations destroys the 
mental faculties, exposes to external in- 
conveniencies and pains, is totally incon- 
sistent with the duties and pleasures of 
benevolence and piety, and is all along 
attended with the secret reproaches of 
the moral sense, and the horrors of a 
guilty mind. Such is the constitution of 
our mental frame, that the formation of 
mental feelings and affections cannot be 
altogether prevented ; but that an inor- 
dinate pursuit of sensible pleasures con- 
verts the mental affections into a source 
of pain, and impairs and cuts off the in- 
tellectual pleasures. 

24. The same thing may be concluded 
from the fact, that the sensible plea- 
sures are formed first, and the mental 
pleasures from them, by the associative 
power. Now it is a general principle in 
the order of nature, that the prior state 
or means is less perfect and important 
than the posterior state or the means. 
Hence the sensible pleasures cannot be 
of equal value aud dignity with the men- 
tal, to the generation of which they are 
made subservient. This inference may 
be drawn from the analogy of nature, 
without reference to the infinite benevo- 
lence of the Supreme Being, which, 
however, makes it more satisfactory. 

25. Further, the mental pleasures are 
more consistent with the gentle, gradual 
decay of the body, than the sensible plea- 
sures, because, as they are formed from 
the combination and coalescence of many 
sensible pleasures, they more affect the 
sensible system at large; while the sen- 
sible pleasures principally affect the par- 
ticular parts of the system to which they 
belong, and therefore, when indulged to 
excess, they injure or destroy their re- 
spective organs before the whole body 
comes to a period. 

26. Lastly, the duration of mere sensi- 
ble pleasure is necessarily very short, 
and cannot, even when free from guilt, 
afford anjr pleasing recollections; where- 
as one of the principal tendencies of our 
nature ia, and must be, the pleasures of 
reflection and consciousness. In like 
manner, the evident use and restriction 
of one of the chief sensible pleasures, to 
preserve life and health, with all the con- 
sequent mental faculties and executive 
bodily powers; of the other to continue 
the species, and to generate and enlai^ 
benevolence, makes the subordinate 
nature of both manifest in an obvious 
way. 
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27. The foregoing remarks prove, that 
the pleasures of sensation ought not to 
be made the primary pursuit of life, but 
require to be regelated and restrained 
by some foreign regulating power. Tbit 
they should be submitted to the precepts 
of benevolence, piety, and the roonl 
sense, may be proved, by showing that 
by this means they will contribute both 
to their own improvement, and to that of 
other parts of our natures. Now bene- 
volence requires that the pleasures of 
sense should be made entirely subservi- 
ent to health of body and of mind, so 
that each person may best fill his place 
in life ; best perform tbe several reUtite 
duties of it ; and, as far as in him lies, 
prolong his days to their utmost period, 
free from g^at diseases and infirmities. 
All gratifications, therefore, which tend 
to produce diseases of body, or irregu- 
larities of mind, are forbidden by be- 
nevolence, and the most wholesome diet 
as to quantity and quality enjoined by it 
It also most strictly forbids all gratifi- 
cations, by which the health or virtue of 
other individuals is injured, or by which 
encouragement is given to others to de- 
part from the rules of chastity and tem- 
perance. The precepts of piety are to 
the same purpose, whether th^y are de- 
duced from our relation to God, as our 
common father and benefactor, who wills 
that all his chiklren should use his 
blessings so as to promote the common 
good i or from the natural manifestations 
of his will, in the immediate pleasures 
and advantages arising from moderate 
refreshment, and the manifest inconveni- 
encies and injuries caused by excess in 
quantity or quality ; or from his revealed 
will, by which temperance in all aensible 
pleasures is commanded, and intemper- 
ance severely threatened. In like man- 
ner the moral sense directs implicitly to 
the same moderation, whether it be de- 
rived explicitly from the foregoing rules 
of benevolence and piety, or from ideas 
of decency, rational self-interest, the 
practice of wise and ^od men, the dis- 
gusting nature of the diseases consequent 
on intemperance, the odiousness and 
mischief of violent passions, 8cc It is 
evident, therefore, that all these guides 
of life lead to the same end, viz. g^reat mo- 
deration in sensible enjoyments, though 
they differ somewhat m their motives, 
and in the coromodiousness of their ap- 
plication, as a rule in the particular oc- 
currences of life. 
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38. By this steady adherence to mode- 
ration, we are no losers even with respect 
to sensible pleasures themselves, for by 
these means our senses and bodily powers 
are preserved in their best sute, and as 
long as is consistent with the necessary 
decay of the body ; and this moderation, 
and its beneficial consequences, directly 
tend to inspire the mind with perpetual 
serenity, cheerfulness, and good-will, 
and with gratitude to the Giver of all 
good. — In the common intercourse of 
me, associated circumstances add g^reatly 
to the pleasures of sensation : thus the 
pleasure of receiving a thing from a 
friend, or sharing it with a friend, sociali. 
ty and mirth at the time of enjoyment, 
&c. greatly enhance the gratification of 
taste. Much more then will the pure and 
exahed pleasures of piety and benevo- 
lence increase these pleasurea 

29. We are, then, great gainers on the 
whole by religious moderation as to sen- 
sible pleasures; still more so as to the 
sensible pains and sufferings which the 
intemperate bring on themselves. These 
are of the most exquisite kind, and often 
of long duration, especially when they 
give intervals of respite. They impair 
the bodily and mental powers, so as to 
render most other enjoyments insipid 
and imperfect ; they dispose to peevish- 
ness, passion, and murmuring against 
Providence, and are attended with the 
pangs of a guilty mind. — On the whole, 
the proper method of avoiding the sensi- 
ble pains, whether the result of excess, 
or such as occur in the daily discharge of 
the duties of life, and of obtaining the 
sensible pleasures in their best and most 
lasting atate, is not to aim at either di- 
rectly, but in every thing to be guided 
by the dictates of benevolence, piety, 
and the moral sense. It is evident that 
luxury, self-indulgence, and an indolent 
aversion to perform the duties of a man's 
station, not only bring on gross bodily 
diseases, but, previously to this, oflen pro- 
duce such a aegree of anxiety and fear- 
fulness in minute affairs, as to make per- 
sons inflict upon themselves greater 
torments than the most cruel tyrants 
could inflict. — ^There are cases, however, 
in which persons are obliged, from a sense 
of duty, from benevolence, from adhe- 
rence to true religion, &c. to forego plea- 
sure, and to endure pain ; and this, where 
there is no probability of a recompense 
in this life. Here the hopes of futurity 
lend their aid ; and the present pleasure 
which these afford is, in some cases, so 
great, as to overpower, and almost anni- 
hilate the opposite pains. 



Rides respecting Sentible Pleasiire^, 

30. ** The only rule with respect to our 
diet,** says Dr. Priestley, in his Institutes, 
" is to preffer those kinds, and that quan- 
tity, of food, which most conduce to the 
health and vigour of our bodies. What- 
ever in eating or drinking is inconsistent 
with, and obstructs this end, is wrong, 
and should carefully be avoided; and 
every man's own experience, assisted 
with a little information from others, will 
be sufficient to inform him what is nearly 
the best for himself in both these re- 
spects : so that no persen is Ukely to in- 
jure himself through mere mistake." 

31. It is sufficiently obvious, that it is 
the benevolent affections which give the 
chief value and highest interest to the 
sensible pleasures arising from the in- 
tercourse of the sexes ; and it also ap- 
pears that these pleasures were designed, 
by the great Author of our frame, to be 
one chief means of transferring our affec- 
tion and concern from ourselves to 
others. If, therefore, this g^at source 
of benevolence be corrupted or per- 
verted, the social affections depending 
on it will also be perverted, and degene- 
rate into selfishness or malevolence. 
These considerations of themselves point 
to marriap^ as the only justifiable mode 
of indulging the sexual passion. — Unre- 
strained promiscuous intercourse would 
produce the greatest evils, public and 
private : by being unrestrained, it would 
destroy the health, and prevent the 
propagation of the species; by being 
promiscuous, it would be inefifectual to 
promote the tender and benevolent cha- 
rities, either between the individuals 
themselves, or towards their offspring, 
and would produce endless contentions 
among mankind. Now, though scarcely 
any known nation has allowed of such 
entire licentiousness, yet the evils arising 
from any great degree of it, are so abun- 
dantly obvious and important, that they 
have almost universally led to some such 
regulation of sexual intercourse as that 
of marriage, and proves its necessity for 
the well-being of society. — Further (to 
use the words of Paley, whose excellent 
remarks on this subject we shall freely 
employ, as suits our purpose), the 
public use of marriage institutions, also, 
consists in their promoting the produc- 
tion of the greatest number of healthy 
children, their better education, and the 
making of due provision for their settle- 
ment in life ; and, in their promoting the 
private comfort of individtlals, and par- 
ticularly of the female sei. It may be 
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true» all are not interested in this last rea- 
son : nevertheless, it is a reason to all for 
abstaining from anv conduct which 
tends, in its general consequence, to 
obstruct marriage; for whatever pro- 
motes the happiness of the majority is 
binding upon the whole. — These con- 
siderationa prove that the restmint of 
marriage institutions is an essentially im- 
portant obligation. It may be violated by 
vagrant concubinage, or by cohabitation 
limited to a single individuid. The former 
will be the object of the next paragraph : 
the latter cannot be placed upon the same 
footing with it, in several respects ; but 
as it can answer the primary public ends 
of marriage in only a few cases, as it tends 
to annihilate the individual advantages 
which are naturally derived from it (both 
as to moral welfare and to comfort), and 
as it decidedly discountenances marriage, 
and consequently, in the present st*te 
of society, countenances fornication, it 
follows that it is immoral. '* Laying aside 
the injunctions of the Scriptures," says 
Paley, " the pUin account of the question 
seems to be this : it is immoral, because 
it is pernicious that men and women 
should cohabit, without undertaking 
certain irrevocable obligations, and mu- 
tually conferring certain civil rights ; if, 
therefore, the law has annexed these 
rights and obligations to certain forms, 
so that they cannot be secured or under- 
taken by any other means, which is the 
cose here (for whatever the parties may 
promise to each other, nothing but the 
marriage ceremony can make their pro- 
mise irrevocable), it becomes in the same 
deg^e immoral, that men and women 
should cohabit without the interposition 
of these forms." 

32. With respect to the crime of forni- 
cation, it is to be observed that promis- 
cuous concubinage tends greatly to dis- 
courage marriage, and therefore to de- 
feat the several beneficial purposes spok- 
en of in the last paragraph. The reader 
will learn to comprehend the magnitude 
of this mischief by attending to the im- 
portance and variety of the uses to which 
marriage is subservient ; and by recollect- 
ing that the malignity and moral quality 
of each crime is not to be estimated by 
the particular effect of one offence, or 
of one person's offending, but by the 
general tendency and consequence of 
crimes of the same nature. If one in- 
stance of licentious indulgence be inno- 
cent or allowable, why should not more ? 
and if allowable in one, why should not 
licentiousness become gesiend? and if it 



were so, what dreadful c(Hue<meiioef 
would follow ? Every instance or licen- 
tious conduct has the direct and decided 
eflfect of leading to these dreadful conse- 
quences (which none but a purely male- 
volent being could contemplate without 
horror) ; and every instance is therefore 
criminal, altogether independent of its in- 
dividual effects and tendencies. Agaia, 
fornication supposes prostitution, and 
prostitution brings and leavea the victiais 
ofit to almost certain misery, it is no small 
quantity of misery in the aggregate, which, 
between want, disease, and insult, is suf- 
fered by those outcasts of human society 
who infest populous cities : the whde of 
which is a general consequerK:e of forni- 
cation, and to the increase and contina- 
ance of which every act and instance of 
fornication contributes. Further, foinica. 
tion produces habits of ungoreniabtc 
lewdness, which introduce the more ag- 
gravated crimes of seduction, adultery, 
violation, &c. Of this passion it has beoi 
truly said, that irregularity has no limits; 
that one excess draws on to another: that 
the most easy, therefore, as well as the 
most excellent way of being virtuoos, 
is to be so entirely. However it be ac- 
counted for, the criminal intercourse of 
the sexes corrupts and depiaves the 
mind and nu>ral character more than any 
single species of vice whatsoever. That 
ready perception of guilt, that prompt 
and decisive resolution against it, which 
constitutes a viKuous character, is sel- 
dom found in persons addicted to these 
indulgences. They prepare an easy ad- 
mission for every sin that seeks it ; are, 
in low life, usually the first stage in men's 
prog^ss to the most desperate wicked- 
ness ; and, in high hfe, to that lamented 
dissoluteness of principle, which manifests 
itself in a profligacy of public condact, 
and a contempt ol' the obligations of reli- 
gion and moral probity. Add to this, that 
habits of libertinism incapacitate and in- 
dispose the mind for all intellectual* mo- 
ral, and religious pleasures ; which is a 
ereat loss to any man's happiness. LasUy, 
fornication perpetuates a disease, whidk 
ma^ be accounted one of the sorest ma- 
ladies of human nature ; and the elTects 
of which are said to visit the constitution 
of even distant generations. The pas- 
sion being natural, proves that it was in- 
tended to be gratified ; but under vrhat 
restrictions, or whether without any, niust 
be collected from other considerations. — 
If fornication be criminal, all those incen- 
tives which lead to it are accessaries to 
the crime, and as such arc criminal (iode- 
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pendently of their injurious eflTecU upon 
the mind, which however are very great); 
for instance, lascirious conversation, whe- 
ther expressed in obscene, or disguised 
under modest, phrases; also, wanton 
songSv pictures, and books ; the writing, 
publisbmg, and circulating of which, 
whether out of frolic, or for some pitiful 
profit, is productive of so extensive amis- 
chief, from so mean a temptation, that 
few crimes within the reach of private 
wickedness have more to answer for, or 
less to plead in their own excuse. 

33. Though the sexual desires are ve- 
ry strong, yet there is abundant reason 
to believe that they are not originally 

, much dispropoKionate to their end; and 
* that if due care were taken, they would 
not arise in youth much before the proper 
time for this end. But the violence and 
unseasonableness of these passions are so 
manifest in the generality of young per- 
sons, that one cannot but conclude the 
general education of youth to be ^ssly 
erroneous and perverted : and this will 
appear venr evident, in fact, upon exami- 
nation. The diet of children and young 
persons is not sufficiently plain and spar- 
ing ; a proper regulation of which would 
lay a better foundation for health, and 
freedom from diseases, and put some 
check upon these passions. They are 
brought up in effeminacy, and neglect of 
bodily exertion, which would materially 
assist to prepare both body and mind for 
the discipline of life, and would restrain 
the sexual passion. The due culture of 
the mind, especially in respect of religion, 
is very generally neglected ; so that the 
young are usually left without employ- 
ment for their thoughts, and destitute of 
the chief armour, that of religious mo- 
tires, whereby to oppose temptation. — 
Lastly, the conversation which they hear, 
and the books which they are allowed to 
read, are so corrupt, in this respect, that 
it is a matter of astonishment how a 
parent, who has any serious concern for 
his child, can avoid seeing the immediate 
destructive consequences, or think that 
any considerations relating to this world 
can be a balance to them. 

II. xsmcATX or the plxasubiI ov 

nCAOUTATIOV. 

(Philosopbt, ntenkUt § 73, 74.) 

34. It does net appear from actual 
experience, that those who devote them- 
yelves to the s(udy of the polite arts, or 
of science, or to any other pleasure of 

VOL. IX. 



mere imagination, as their chief end and 
aim, do attain any greater degree of hap- 
piness than the rest of the wond. The fre- 
quent repetition of these pleasures cloys, 
as in other cases ; and though the whole 
circle is so extensive, yet no one can grasp 
the whole, and as a matter of fact few ap- 
ply themselves to more than one or two 
considerable branches. From the manner 
in which -the feelings of imagination are 
usually generated and transferred upon 
their several objects, it might be expected 
that deformity would often be mixed with 
beauty, so as to produce an unpleasing 
discordancy of opinion, even in tlie same 
individual : and, as a matter of fact, it is 
not uncommon for men, afler a long and 
immoderate pursuit of one class of beau- 
ty, natural or artificial, to deviate into 
such by-paths and singularities, that the 
objects excite rather pain than pleasure ; 
their limits for excellence being narrow, 
and their rules absurd, and all that falls 
short of these being condemned by them 
as deformed and monstrous. Eminent 
votaries of this kind are generally remark- 
able for ignorance and imprudence in the 
common affairs of life, thus subjecting 
themselves to ridicule and contempt, and 
to real, great, and lasting incunveniencies. 
Vanity, moroseness, and envy, are too 
generally the concomitants of an over- 
weening attention to the pursuit of these 
pleasures. And scepticism in religious 
matters is too frequent an attendant here, 
which, if it could be supposed free from 
danger as to futurity, is at least very un- 
comfortable as to the present. The al- 
most necessary consequence of such con- 
fined attention is, that too high a degree 
of importance is given to the object, and 
the superiority which is supposed to be 
possessed in it is supposed also to ex- 
tend to other cases, in which the individu- 
al is perhaps uncommonly ignorant ; and 
thus he either becomes dogmatical or 
sceptical ; qualities which, though appa- 
rently different from each other, are, in re- 
ality to be considered as antecedent and 
consequent, dogmatism being frequently 
followed by scepticism. And as relig^- 
ous knowledge, to be properly cultivated, 
requires that the soil should be prepared 
by the benevolent and pious aifections, 
and no kind of learning being of itself 
sufficient to give this preparation, if at- 
tention to the pursuit of literature or of sci- 
ence be so inordinate as to suppress the 
growth of these affections, religion itself 
will be treated as incomprehensible, ab- 
surd, uncertain, or increciible. However, 
it is difficult to represent, justly, what> 
PP 



Digitized by VjOOQ IC 



PHILOSOPHY, MORAL. 



the genuine consequence of the purauil 
of the mere pleasures of iinari nation, their 
votaries being also generally actuated by 
motives of ambition ; but, as will be seen 
hereafter, this does not invalidate any of 
the foregoing remarks. It is justly ob- 
served bv Dr. Percival, that the endless 
progression of knowledjife is apt to give 
the love of it an inordinate ascendancv 
over every other principle ; and as this 
passion does not, like the love of virtue, 
temper its particular exertions, by pre- 
serving a due subordination of the powers 
which It calls into action, the wildest ex- 
travagancies of emotion and of con- 
duct have been dis|>layed by those, who 
have submitted to its uncontrolled do- 
minion. 

35. Further, we have reason to suppose 
that the pleasures of imagination ought 
not to be made our chief end and aim, be- 
cause, in general, they are the first of the 
intellectual pleasures,cometo their height 
early in life, and decline in old age. There 
are some few indeed, who continue devot- 
ed to them through life; so there are 
some to the pleasures of sensation ; but 
both are irregularities, which cannot be 
considered as indications of the designs of 
Providence respecting these pleasures. 
Hence the argument, (§ 24 ) is applicable 
to these pleasures also. Like every other 
part of the great machine, they have their 
use, but it is a subordinate one ; they tend 
to the improvement and perfection of our 
nature, but eminence in them is not that 
perfection. They teach a love of regula- 
rity, exactness, truth, simplicity : they 
lead to a knowledge of many important 
truths respecting themselves, th^ world 
in general, and its author ; they habituate 
to invent and to reason ; and when the 
social, moral, and religious affections be- 
gin to be generated in us, we may make 
a much quicker progress towards the per- 
fection of our natures, by having a due 
stock, and no more than a due stock, of 
knowledge in natural and artificial things, 
of a relish for natural and artificial beauty. 

RegutcUion of tlie Pleasures of Imngi- 
nation. 

06. As the ple.isures of imagination are 
manifestly intended to generate and aug- 
ment the higher orders of benevolence, 
piety, and the moral sense, so these last 
may be made to improve and perfect the 
former. — Those parts of the arts and sci- 
ences which inspire us with devout afl*ec- 
tions, and enable us to be most useful to 
others, abound witli the most and greatest 



beauties. Thus, the study of the ScrifK 
tures, of natural history, Mid natural pbi« 
losophy, of the frame of the human mind, 
&c. when undertaken with pious and be- 
nevolent intentions, lead to more interest- 
ing and surprising truths, than any study 
intended for mere private amusement. 

27. Further, since the world is a mten 
of benevolence, and consequently the au- 
thor of it is the object of unbounded love 
and adoration, benevolence and piety are 
the only true glides in our inquiries into 
it, the only clues which will lead through 
the labyrinths of nature. In the pursuit 
of every branch of valuable knowledge, 
let the inqui^r take for granted, that 
every thing is right on the whole, that ii^ 
let him with a pious confidence seek for 
benevolent purposes, and he will find the 
right road, and, by a due continuance in 
it, attain to some new and valuable truth ; 
whereas every other principle and motive 
for examination, being foreign to the great 
plan upon which the universe is con- 
structed, must lead to endless mazes, er- 
rors,and perplexities. — Again,it isto their 
tendency to the increase of happiness that 
almost all truths owe their lustre. Hence 
those whose minds are under the infla- 
ence of benevolence, will have the high- 
est gratification wjitch the perception of 
those truths can produce. 

38. Lastly, the pleasures of the imagi- 
nation point to devotion in a particular 
manner, from their unlimited nature. All 
the feelings derived from beauty, both 
natural and artificial, begin to fiule and 
languish, after a short acquaintance with 
it ; novelty is a never faihng requisite ; we 
look down with indiflference upon what we 
comprehend easily, and feel the wish to 
aim at such things as are but just within 
the compass of our present faculties. To 
what inference does this tendency to press 
forwards, this endless grasping after in- 
finity, necessarily lead us ? Is it not that 
the infinite Author of all things has so 
formed our faculties, that nothing less 
than himself can be an adequate object , 
for them : that nothing finite, however 
great and glorious, can aiTbrd full and 
lasting satinaction : that as nothing can 
p^ive us more than a transitory delist, if 
Its relation with God is excluded, so every 
thing, when considered as the production 
of his infinite wisdom and goodness, will 
mtif^ our utmost expectations, since in 
this View we may rest satisfied that every 
tliiHg has numerous uses and excellencies, 
and that in the course of nature, the least 
and vilest, according to common appre- 
henslon^ bear a proper part, as well as 
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those wbose superiority over them is Yery 
great. — ^In fine, then snd then only is sci- 
ence a worthy object of pursuit, as a pri- 
mary object, when it is pursued with just 
Tiews ; when it is valued for its tendency 
to form valuable mental habits, and to cul- 
tivate moral ones ; when we appreciate 
its value by its enlarging our capacity of 
usefulness to our fellow-men, and by its 
enabling us to raise our minds from sense 
to intellect ; when we make it the path 
to religious and moral worth. As aAieans, 
it is highly conducive to the purification 
and perfection of our nature ; pursued as 
an end, it will engross the affections, and 
the more noble and fiiscinating, than the 
sordid or sensible pleasures, will by de- 
grees become a more dangerous and ob- 
stinate evil than those. 

III. SSmCATS OF THE PLXASVRSS 09 
AXBITIOV. 

(PuLOSOPBT, mental^ § 75—78.) 

39. That the pleasures of honour ought 
not to be made a primary object of pur- 
suit, appears from the following consi- 
derations. An eager desire of the plea- 
sures of honour, and an earnest endeavour 
to obtain them, has a manifest tendency 
to disappoint itself. The merit of actions, 
that is, that property for which they a^e 
extolled, and the agent loved or esteem, 
ed, is, that they proqeed from benevo- 
lence, or some other moral or religious 
consideration : whereas, if the desire of 
praise form any conriderable part of the 
motive, we censure rather than commend. 
But if praise be supposed the greatest 
g^ood, the desire of it will prevail over 
other desires, and vanity, self-conceit and 
pride, qualities which dl regard as con- 
temptible, will be the nccessaipr conse- 
auents. — Again, if praise be considered as . 
le supreme good of the species, what is 
there which shall be selected as the great- 
est subject of encomium. What is there 
which shall be the universal object of 
praise, as well as within the reach of every 
one. External advantages, riches, beauty, 
strength, &c. These are neither in the 
power of all, nor universally commended. 
Great talents, wit, sagacity, invention; 
these, though more the subjects of enco- 
mium, fall to the lot of very few only. In 
short, virtue alone is both universally es- 
teemed, and in the power of all who are 
sufficiently desirous to attain it. But vir- 
tue cannot consist with the pursuit of 
praise, much less with its being made a 
primary object. Hence it ought not to be 



made such. — Even those who posseu the 
advantages which are made the subject of 
praise can seldom pursue praise with suc- 
cess. Praise cannot be the lot of many* 
because it supposes something extraordi- 
nary in the thing praised ; so that he who 
pursues it must either have a very good 
opinion of himself, which is a dangerous 
quality in the seeker of praise, or allow 
that there are many chances against him. 
— The same conclusion is drawn, if wo 
consider the progress of the pleasures of 
honour. Children are pleased with enco- 
miums upon any advantageous circum- 
stances which relate to them, but this 
wears off by deg^es ; and as we advance 
in life, we learn more and more to confine 
our pleasures of this kind to things within 
our own power and to virtue. In Rke man- 
ner, the judicious part of mankind, that is, 
those whose praise is most valued, give it 
only to virtue, and those feelings and ha- 
bits of which virtue is the basis. Here 
again is a manifest subserviency of these 
pleasures to virtue : they not only tell us, 
that they are not otir ultimate end, but 
show us what is. 

40. There is something extremely ab- 
surd and ridiculous in supposing a person 
to be perpetually feasting his mind with 
the praises that ahready are, or whieh he 
hopes will be hereafter given to him. And 
yet, unless a man does this, which besides 
would incapacitate him for deserving or 
obtaining praise, how can he fill up a thou- 
sandth part of his time with the pleasures 
of ambition. — Further, men who are much 
commendedare apt to think themselves 
above the level of the rest of the world, 
and it i% evident, that praise from inferiora 
wants much of the high relish those ex- 
pect who make praise an object: it is 
even uneasy and painful to a man to hear 
himself commended, though he may think 
it his due, by a person whom he does not - 
think qualified to judge. And in this view 
of things, a mind which has acquired truly 
philosophical and religious notions sees 
immediately that all the praises of man- 
kind are comparatively of no value, be- 
cause no man can be a thoroughly com- 
petent judge of the actions and motives 
of othen. — Lastly, the desire of praise 
carries us from less to greater circles of 
applauders, at greater distances of time 
and place ; hence it necessarily inspires us 
with an eager hope of a future life. Now, 
all reflections upon a future lifie, the new 
scenes which will be unfolded there, the 
discoveries which will then be made of 
the secrets of all hearts, must cast a damp 
upon erery ambition, except a virtuoua 
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one* and produce diffidence even in those 
who have the beat testimony of their con- 
science. 

Beffulatiotuofthe Pleaturet o/Bonmtr, 

41. We have already seen sufficient 
ground for the position, that it is a law 
of our natures, tha* the inferior sources 
of happiness are roost productive of hap- 
piness, when not made the primaiy ob- 
jects of pursuit, but submitted to the di- 
rection of the higher means. This is 
eminently the case with respect to the 
pleasures of honour. They may un- 
doubtedly be obtained in their highest 
degree, and in their greatest perfection, 
by paying a strict re^rd to the precepts 
of benevolence, piety, and the moral 
senses. These precepts lead to the at- 
tainment of those qualities, and the per- 
formance of those actions, whose value 
is universally felt, and universally admit- 
ted ; and at the same time preserve from 
that ostentatious display of them, or of 
other supposed rrounds of honour, which 
would render their possessor ridiculous 
or contemptible. Honour is certainly af- 
fixed by the bulk of mankind to actions 
of benevolence, such as acts of gene- 
rosity, compassion, public spirit, &c., and 
the encomiums bestowed upon such ac- 
tions are one principal source of the feel- 
ings of the moral sense. The maximum 
ofbonour, therefore, must coincide with 
benevolence and the moral sense, and 
consequently with piety also, which is 
closely connected with them. It must, 
however, be admitted, that direct acts of 
piety are by no means calculated to ffain 
the honour of the world in general, but, 
on the contrary, they expose to the r^ 
prosch of enthusiasm, superstition, &c. ; 
on the other hand, however, it must 
also be admitted, that humility, which is 
the principal of all the qualifications 
which recommend men to the world, 
cannot be obtained in any high degree 
without piety. Hence piety directly leads 
to the honour of men, and at the same 
time, in proportion as piety increases in 
its efficacy on the mind, the fear of this 
censure gfradually diminishes. 

42. The grand source of honour, di- 
rectly or indirectly, is the tendency of an 
action or disposition to happiness of 
some kind or other, occurring to a man's 
self, or to the world, by his means. He, 
therefore, who is most happy in himself, 
and contributes most to the happiness of 
others, must in the end, from the Ytry 



law of our natures, have the greatest 

S|uantity of honourable associations eon- 
erred upon him. But it has already ap- 
peared, m part, that benevolence, piety, 
and the mors) sense, are the only trtie 
lasting sources of private happiness ; and 
that the greatest public happiness arises 
from them csnnot be doubted by any 
one ; hence he, in whom these qualities 
are prevalent, will, as far as his character 
is known and understood, obtain the ap- 
plause of all, both good and bad. The 
esteem of the good he will first obtain, 
because the^ can most eaaily estimate bis 
worth ; and it is this alone which is vahia- 
ble and useful in exciting to honourable 
attainments. 

43. In proportion as the views extend, 
and the comprehension of the mind in- 
creases, the desire of honour, esteem, 
and approbation, will require higher 
sources of g^tification than that of men, 
even of the wise and good : it rises «ven 
to the throne of the Most Hig^, and from 
Him to whom all hearts are open humbly 
hopes for approbation. This greatest df 
all honours can undeniably be obtained 
only by a regard to piety, benevolence, 
and the moral sense. If the desire of it 
be not the desire of our minds, it must 
arise from such insttention to the most 
important reUtions in which we stand, as 
is totally inconsistent with our true ha|>- 
piness ; and if it become a ruling princi- 
ple of our minds, all encomiums will de- 
rive their value from their consistency 
with the highest standard ofbonour. 

On the Eject* of Pride and YanUy, 

44. Before we ofier any remarks on 
this point, it maybe requisite that we ex- 
plain in what manner we use our terms, 
since they are employed with great M- 
tude, so as to throw discredit upon ethi- 
cal representations respecting pride and 
vanity : and since by the tramference of 
the association connected with what is 
called laudable pride, to a quality of the 
mind which in trtry shape of it is a vice, 
that abhorrence of it is diminished, whidi 
its obvious ill consetjuences should sl- 
ways produce. By pnde, we undeivtand 
an unjust feeling of superiority over 
others, or of elevation in the scale by 
which the individual estimates honour; 
by vanity, an excessive desire of the 
praise or good opinion of others. The 
former indicates an unfounded opinion as 
to the title to honour : the latter is gene- 
rally iccompanied with some opinion of 
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that kind, but does not necessarily imply 
more than an eager desire of it. 

45. Pride and vanity may exist almost 
singly in the mind : there may be those 
to whom their own good opinion, inde- 
pendently of the approbation of God, 
shall be every thing ; and who find the 
sympathy of others totally unnecessary 
for the nurture of their own pride. In 
the present state of society this is not 
common ; the good opinion'of others is 
productive of too many important conse- 
quences ever to permit pnde to be thus 
fostered, except where it is the effort of 
a strong, but ill-directed mind, to coun- 
terbalance the disappointments of vanity. 
He who has made the good opinion of 
others the primary object of pursuit, liav- 
ing met with its sure conseauence, dis- 
appointment in his wishes, if he have not 
lost all his strength of mind by the weak- 
ening effects of vanity, will endeavour 
to rise above it; and if he have no religious 
principles, or but little religious ciUture, 
will dwell with gratification upon all the 
fancied excellencies of his own character, 
till they have acquired in his mind an im- 
portance to which they are little entitled: 
then moroseness must be the predominant 
feature in his temper, for he cannot bear 
that others should treat him with less re- 
spect than he thinks he has a right to 
claim ; till at last an almost total uncon- 
cern for the opinion of others is forced 
upon his mind, and having no higher 
principle of action, he becomes a misan> 
thrope. It is probably doing no injustice 
to the character of Swift, when we men- 
tion him as having gone this round. — But 
this is an extreme case : pride leads a 
man to set too high a value upon himself; 
but it is only that strength of mind, which, 
when well directed would have led to 
the highest attainments in moral worth, 
that wUl permit him to rest satisfied 
without the sympathy from others which 
he supposes is his due. Hence his pride 
must meet with constant mortification ; 
for where will be found those who are 
willing to restrain their conduct con- 
tinually by the rules to which he would 
bind them ? where even are those who 
can enter into his views and feeling^ .^ 
pride then, even in a less extreme state, 
cannot be productive of happiness. But 
its ill effects are not thus limited. Blind 
to his own deficiencies, keen-sighted to 
observe the marks of merit in nis own 
mind, the proud man throws continual 
impedimenta in his own progress towards 
worth of character. He sees not his de- 
tciencies ; how tl^n can be supply them f 



He imagines his excellencies have mount- 
ed high in the scale of worth ; how shall 
he purify thein, when that which pre- 
vents their eminence is fostered by every 
comparison which he draws ? 

46.- It has been said by one who ap- 
pears to have possessed some knowledge 
of the world, that pride has at least this 
▼aluable effect, it tends to exclude all 
other failings: for the proud man placea 
his standard so high, that he never feels 
his regard to hia own dignity satisfied, 
till all inferior feeUnp are extirpated. 
This, we apprehend, is erroneous. It is 
supposing a mixture of pride and humi- 
lity, whicti will never appear in that mind 
in which pride is the ruhng feature. The 
man who is proud of his own excellen- 
cies seldom sees that thev are defective : 
besides, ^a desire of sel^approbation is 
not pridei though too strong and unchas- 
tened a desire may tend to produce 
pride, because self-approbation is easily 
gained when made inaependent of higher 
sources. There may be anomalies here, 
as in every other case of the operation of 
moral causes ; but thejr are not sufficient 
to lead to the conclusion that pride has 
the tendency to raise the mind above all 
other fitilin^. Pride will operate diffe- 
rently in different minds, and the desire 
of self-approbation is, and ought to be, a 
primary motive in all the earlier stages of 
the moral progp^ ; but if the mind rests 
satisfied witli this approbation, that pro- 
gress will soon be impeded ; the standard 
will be lowered, rather than the conduct 
exalted; comparison with others will 
suggest numerous sources of self-gratifi- 
cation ; and the mind, unable to rise to 
the heights which once appeared in view, 
now rather looks down upon the ad- 
vances she has made, than upon the cliffs, 
which still tower very far above her. 
Here then is a stop to improvement ; the 
desire which stimulated to improvement 
is gfratified : and he, who, had he looked 
beyond himself, might have risen to the 
summit of excellence, now rests content- 
ed on the little pinnacle which his ima- 
gination has raised, looks with contempt 
on the crowds below, but, wrapt in the 
veil of conscious superiority, sees not 
that numbers whom he once saw below 
him have risen, and are rising, while he 
is lost to all improvement. 

47. In minds possessed of some strength, 
pride may exist with little or no tenden- 
cy to vanity. Firmly convinced of their 
own worth, the^ need not the sympathy 
of others ; and if that respect which they 
deem their due is not given, it is the last 
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tu^ettion that would occur to their 
ninds, that they had miataken their due. 
But in thoae whose pride it less confirm- 
ed, or whose minds are more dependent, 
that pride leads to vanity. Their own 
hi|^h ideas of their own powers and at. 
tainments require the S3rropathy of others 
to render them steady. Precisely as 
pride or vanity has the predominance, 
the want of suchmtification will lead to 
freater independence, or greater sub- 
mission; in the one case leaving the mind 
to the wayward wanderings of its own 
feelings, in the other forging more fir^lv 
the shackles which bind it to the world. 
Happy they who have learnt from various 
discipline, that higher approbation is to 
be sought for than the approbation of the 
world, or even than their own, and that 
neither possesses permanent value, ex- 
cept where sanctioned by that, which, 
when once the ruling object of the mind, 
will make all others comparatively insig- 
nificant. 

48. We have sUted that both pride 
and vanity may exist independently of 
each other : from what we have advanc- 
ed it appears, that pride will exist thus 
separately only in a vigrorotts mind ; vani- 
ty, we would add, will be found inde- 
pendently of pride onl^ in a weak mind. 
He who cannot rest satisfied without the 
sympatiiy of others must be ever varying 
in his ideas and fickle in his conduct. 
Without it he will possess no firmness, 
and with it no decision. The approba- 
tion which pride claims as its due, vanity 
seeks as a favour : if it receives it not, the 
vain mind desponds, for it has not learn- 
ed to trust in itself. 

49. It is difficult to form a comparative 
estimate of the injurious effects of pride 
and vanity. When the soil is good, both 
may produce good fruit : perhaps, how- 
ever, pride presents the most effectual 
obstacles to improvement, and vanity 
tends most to render that improvement 
ineffectual. In the early periods of life, 
the good opinion of others is the highest 
stimulus which the mind can receive, 
and, well directed, it has its full effect in 
prompting to the attainment of moral and 
mental excellence. The circle at first is 
narrow : the few friends on whom we de- 
pend for the various comforts and enjoy- 
ments of life, are those, whose good opi- 
nion forms our first object. If these are, 
fortunately for us, correct in their appre- 
ciation of worth, their good opinion is the 
source of future excellence; it prompts to 
the formation of the most valuable habits, 
and lays the foundation for that desire of 



honour, which afterwards raises the mittd 
to Him whose approbation is happinew- 
If they make their approbation depend 
upon right conduct, and do not laTiah 
their praise or their censure ; but (pve it 
only where justly estimated praise or 
censure is due, the result is valujd>le ; if 
they teach to value the praise of the wae 
and the good only, vanity will in time be 
brought within proper limits; but they do 
nut do all, if they do not teach, that the 
pleasure which they at present receive 
from their friends is afterwards to be 
chiefly sought for in that of their best 
friend, that nis approbation is to be made 
the criterion of excellence, and that by 
this they must appreciate the worth of 
all other sources of honour. If indiscriiai- 
nate vanity be not thus checked, the mind 
which seeks the good opinion of others 
win fall into the opinions and practices 
of others ; unsteadiness of principles and 
of conduct must be expected, for that on 
which they are founded is variable as the 
wind. The stimulus of praise becomes 
necessary to happiness ; and the mind is 
incapable of exertion where that praiae is 
not to be obtained ; is incapable of acting 
in opposition to the opinion of those 
whose censures it deems the worst of 
evils, whose praise it re^rds as the chief 
of goods. — The excessive desire of the 
good opinion even of the wise and good, 
is injurious to the mind. It enervates its 
powers of action, it renders it fickle and 
inconstant : it prevents from efforts lead- 
ing to hif^h utility, where those efforts 
may be misinterpreted : it checks the at- 
tention which should be paid to superior 
honour ; and it prevents that ardent de* 
sire for the highest approbation, which 
should be nude, as far as possible, the 
primary object of piuvuit. 

50. The virtue of humility is the most 
difficult to acquire of all the train, yet it 
is this which gives the true grace to the 
character. It is the characteristic of Cbrii- 
tianity, and it is in this respect that the 
Christian so far excels the stoical system 
of morality : the whole structure of the 
latter was laid upon the foundation of hu- 
man pride, and thoug^ frequently capti- 
vating to the imagination, which loves to 
view the elevated mind, yet it often af- 
fords a poor shelter to the children of 
humanity. Humility does not direct as to 
estimate ourselves lower (ban impartiali- 
ty requires ; but it is seldom that we need 
fear wandering into this extreme, except 
where it arises from that 'Self-diffidence, 
which distrusts, merely because vanity has 
not yet lent its support. This excess of 
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dliEdence is liot unfrequently the cause 
of vanity ; for the mind then feels the 
more eager desire to be well in the esti- 
mation of others; and, when their good 
opinion is obtained, fosters it with too 
great pleasure. Still, however, the fre- 
quent roortilications it meets with tends 
to lower it in its own estimation, unless 
by degrees it learns to set a value upon 
its own requisition, independently of the 
captious applause of others ; ana then it 
deviates into the opposite extreme of 
self-sufficiency and pride. Here a strong 
mind, not under religious culture, wiU 
rest ; a weak one will probably be a£|[ain 
driven to that support, on which it origi- 
nally rested its self-approbation. If it do 
not return to its former state, the atten- 
tions which vanity received as a favour, 
pride claims as its right: and in both 
cases endless inquietude, envy, and re- 
sentment, are the almost necessaiy attend- 
ants. 

51. The workings of vanitjr ought not 
to be viewed with too suspicious an eye 
in the early stages of intellectual and mo- 
ral culture. Self-diffidence is almost ne- 
cessary for that culture, and vanity we 
have seen is frequentlv the offspring of 
self^iffidence. Care however should be 
taken to prevent the love of praise from 
becoming a necessary stimulus to exer- 
tion. The stimulus should be lessened 
by degrees ; and if done mdually, the 
habit which it was intended to generate 
will be formed, and the exercise of it 
continued, without this stimulus. — Praise 
is probably employed in education more 
than is desirable, because more than u 
necessary f perhaps the simple expres- 
sions of sympathy in successful exertions 
would answer eveiy purpose. The em- 

gloyment of them may however be varied 
y circumstances ; but it should always 
be kept in view, that praise should be lit- 
tle employed in the culture of moral 
worth; to that, approbation should be 
given indirectly, ana, when betowed up- 
on intellectual acquirements, it should be 
distinctly seen that these are not held in 
the same rank with the performance of 
duty. The young should frequently be 
led, if self-diffidence do not make this a 
bar to exertion, to contemplate those 
who have made greater attainments than 
themselves, and seldom to refer to those 
who are below them ; in this, however, 
such cases should be adduced as will pre- 
vent, or rather avoid, the excitement of 
envy ; and wfiere emulation gives birth 
to envv, this should be careful^ avoided. 
But^ above all, they should be taught to 



be discriminate in their desire of appio^ 
bation, and be led by deg^es to seek ior 
that approbation, which alone is certan, 
and wnich alone is independently valia- 
ble. The eager desire of the praise of 
men debases the motives, weakens the 
mental powers, and produces corrodng 
inquietude; the ardent pursuit of the 
former will supply motives to action con- 
tinually increasing in purity, will strength- 
en the mind for valuable exertion, and 
prepare it for permanent happiness. 

Cultivation of Humility. 

52. In order to cultivate the teider 

Slant of humility, we must clear awat the 
igh ideas we have of.our own exccileii- 
cies. All thoughts which please ar< apt 
to recur frequentlv, and their contitriea 
to be kept out of sight ; hence, by dRrell- 
ing upon these excellencies, they wU be 
magnified ; by keeping our imperfections 
out of view, they are diminished ; an^ the 
same causes too frequently lead to keep 
in view the defecu of others, and n^lect 
the consideration of their excellencies : 
an4 thus pride, that is, too high a| opi- 
nion of ourselves, and too low an opnioi¥ 
of others, must be generated. Nov the 
only way to obtain a just opinion <f our- 
selves is, to reverse thi8^>peration, add by 
express acts of volition dwell upoi the 
excellencies of others and our o^m de- 
fecu, and to pass by with little notice the 
defects of others and our own excellen- 
cies. — To cultivate humility, we must 
learn not to seek the appUuse of the 
world, but to acquiesce in the resf ect it 
pays us, however disproportiontd this 
may be to the merit of the action under 
consideration. We should remember, 
that however beautiful the productions of 
nature and art which pass under our no- 
tice, it would be absurd to stay till long 
experience and accurate examination jus- 
tified it, that they are unequalled n their 
kind : much less should we suppose this 
of those sources of honour which happen 
to be our lot, which are entirely magni- 
fied beyond the truth in our own eyes, 
from the interest we take in ourselves. 
—Humility will further be cultivated by 
receiving with readiness the censures 
and shame which we have deserved ; by 
acquiescing under them, where we 
think we have not deserved them ; and in 
this last case always to suspect our own 
judgment. — ^The frequent recollection, 
that all our valued qualities proceed from 
God ; that we have nothing which we did 
. not receive from him ; and that thcr< 



Digitized by VjOOQ IC 



PHILOSOPinr> MORAL. 



ceuld be no KASon in ourtelres why he 
sbould select us to peiform the particu- 
la; part he hath assigned us ; and the ap- 
pication of this important truth to the 
ml occurrences of our lives, must great- 
ly accelerate our progress to humility and 
•dT-annihilation. 

IT. MTIKATI OV TBS PXASUIIS OT SXUT- 

imsxsT. 
(Puxosom, nmitalf ^ 79, 84.) 

53. We ought not prinmrily to pursue 
the means of obtaining the pleasures of 
«eisation, imagination, or ambition, be- 
came these pleasures themselves, from 
wlut we have already seen, ought not to 
be nade a primary object of pursuit. The 
mems borrow all their value from the 
end, by association ; and if the original 
value of the end be not sufficient to 
justfy our making them our primary ob- 
ject the borrowed value of the means 
caniot 

54. Gross self-interest, or the treasur- 
ing tp of the means of happiness from 
thesft sources of sensation, imagination, 
and imbition, bears a very near relation 
to anbition. Those who desire great de- 
greci of riches, power, learning, &c. de- 
sire ilso that tiieir acquisition should be 
knoim to the world : to be thought hap- 
py often constitutes a stronger motive 
for action than to be happy. The reason 
therefore which excludes ambition as a 
primsry pursuit excludes self.interest 
also. Gross self-interest has a manifest 
tendency to deprive us of the pleasures 
of sympathy, and to expose to its pains. 
Kapadousness extinguishes all sparks of 
good-vill and generosity, and produces 
endless resentments and jealousies. And 
indeed a great part of the contentions 
and mutual injuries which we see in the 
world arise, because either one or both of 
the contending parties desire more than 
an equitable share of the means of happi- 
ness—Besides, gross self-interest has a 
most painful and peculiar tendency to in- 
crease itself, by the constant recurrence 
and consequent augmentation of the 
ideas and desires that rejate to self, 
and the exclusion of those which relate 
to others. — This inconsistency of gross 
self-interest with sympathy would be 
an argument against it, barely upon the 
supposition that sympathy was one ne- 
cessary part of our nature, which ought 
to have an equal share with sensation, 
imagination, and ambition : but as it 
now begins to appear, from the exclu* 



sion of those as primar^r objects, that 
more than an equal share is due to sym- 
pathy, the opposition between them is 
a strong; argument against self-interest. — 
There is in like manner an evident oppo- 
sition between gross self-interest and the 
pleasures of theopathy and the moral 
sense ; hence, if those be admitted as es- 
sential parts of our nature, and especially 
when it is shewn that they ought to be 
made primary objects of pursuit, an in- 
superable objection arises against our 
making the pleasures of self-interest our 
primar^r objects.— Gross self-interest, 
when indulged, destroys muny of the 
pleasures of sensation, and most of 
those of imagination and ambition ; that* 
is, many of those pleasures from which it 
tMkt9 its rise. This is peculiarl> true 
and evident in the love of money, and it 
holds in a considerable degree with re- 
spect to other selfish pursuiu. It must 
therefore destroy itself in part, as well as 
the pleasures of syinpathy, theopatby,and 
the moral sense, with the refined self-in- 
terest founded upon them. And thua it 
happens, that in very avaricious persons, 
nothing remains but a sensual selfishness^ 
and an uneasy hankering after money, 
which is a more imperfect state than that 
in which they were at their first setting 
out in infancy.— Men, m treasuring up the 
means of happiness without Lmit, seem 
to go upon the supposition, that their ca* 
pacity for enjoying particular species of 
happiness is infinite, and consequently 
that the power of enjoyment depends up- 
on the stock of means which they amass. 
But our capacity for enjo>ing happiness 
is confined and fluctuating; *and there 
are many periods during which no object, 
however grateful to others, can anbrd 
any pleasure, owing to the diseased state 
of our minds or of our bodies. — FurtJier, 
it is evident, in part, that self-interested 
men are not more happy than others, 
whatever means of happiness they may 
possess. Experience appears to confirm 
the reasoning already adduced, but it 
certainly confirms this conclusion. Those 
who are continually aiming to treasure 
up the means of happiness are in gene- 
ral remarkably miserable. The covetous 
man subjects himself to hardship, care, 
fear, ridicule, and contempt, and thus 
undergoes greater evils than what ^U 
to the share of mankind upon an ave- 
rage. 

55, Some degree of refined self-inte- 
rest is the necessary consequence of the 
power of receiving the pleasures of sym- 
pathy and theopathy. He who has had 
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a sufficient experience of the pleasures 
of friendship, generosity, devotion, and 
self-approbation, cannot avoid the desire 
to have a return of them, when he is not 
under the particular influence of any one 
of them, merely on account of the plea- 
sure which they have afforded And if he 
have not advanced into very considerable 
purity of motives, will seek lo excite 
those pleasures by treasuring ud the 
means of them, and to keep himself in a 
disposition to use them, not from any 
particularly vivid love of his neighbour, 
or of God, or from a sense of duty, 
but entirely from the view of private 
happiness. — Refined self-interest is nei- 
ther so common nor so conspicuous, in 
real life, as the gross self-interest. It 
rises late, and is never in any great 
magnitude in the bulk of mankind, 
through the want of the previous plea* 
#ures of sympathy, religion, and the mo- 
ral sense, and in some it scarcely pre* 
▼ails at all ; whereas gross self-interest 
rises early in infancy, and arrives at a 
considerable magnitude before adult 
»gc. 

56. The objections which lie aninst 
making the pursuit of refined selt-inte. 
rest our ultimate object, though less ob- 
Yious, do not appear less weiehty than 
those which lie against gpross self-interest 
In the first place, the mmd which has so 
far advanced towards |}erfection, as to 
make the means of obtaining the refined 
pleasures of religion and virtue the pri- 
mary object, will be more likely, finally, 
to stop at this point, than he who was 
ruided by gross self-interest. There is 
less the appearance of deficiency, and less 
opposition between it and the claims of 
benevolence and piety ; and as it leads to 
the performance of laudable actions, the 
conscience is too apt to give approbation 
where, if all that influenced the mind 
were brought into full view, nothing but 
•elf wotild be seen. Hence there is lit- 
tle inducement to refine the motives, 
and purify th^m from their baser al- 
loy; and makinr self continually the 
motive, checks the natural progress of 
the affections to complete disinterested- 
ness. 

. 57. To act with a direct view to the 
pleasures of benevolence and pietv, seems 
to carry with it a degree or selfishness 
little superior to that of the refined sen- 
aualist, who chooses from amon? the ob- 
jects of his degraded taste such only as 
will give the least allojed pleasures, and 
those of the roost continued duration It 
differs from his selfishness, in producing 
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to society more valuable eflects; but, 
from what has been stated respecting the 
progress of the affections in metttal Pm- 
LosopnT, it appears that it is very consi- 
derably below that state in which the af- 
fection is perfect : and we have already 
seen that it stops its process towurds 
that perfection. It may fairly be admit- 
ted in the commencement of a virtuous 
course, as a step towards improvement ; 
but if the mind be suffered to rest here^ 
we cannot esteem its progress great. — 
In addition to these objections, some 
very forcible ones will appear among 
thoite which lie against acting with an 
explicit view to our greatest happi- 
ness on the whole, making even the high- 
est least debasin|^, because least speci- 
fic, kind of self-interest our ground of 
action. 

Sii. Rational self-int^st is certainly to 
be put upon a very difterent footing firom 
the gross and refined ; agreeably to which 
the Scriptures promise general hopes and 
fears, and especially those of a future 
state, and inculcate them as good and 
proper motives : and they may, therefore* 
certainly be considered as auxiliary in our 
moral progress. But Christianity holds 
out still more refined motives, distinct 
from hope and fear, — the love of God and 
our neighbour, the law of our minds, &c. 
that is, the motives of sympathy, Uieo- 
pathy, and the moral sense. Rational 
self-interest will lead to the formation of 
these, and to the destruction of the im- 
pure motives to action ; and precisely as 
far as it does this, it may be reckoned a 
virtue. When it tends to cherish the 
impure motives, or simply to obstruct 
the g^wth of the pure motives, then it 
must be considered as a vice. That we 
ought not to rest satisfied with that state 
in the moral progress, in which an ex- 
plicit and direct view to the greatest ge- 
neral happiness or misery is made the 
primaiy motive to action, may be argued 
from the consideration, that a constant at- 
tention even to these most general hopes 
and fears, would extinguish, by degrees, 
our love of God and our neighbour, and 
this especially by augmenting the ideas 
and desires which centre immediately in 
self to an undue height.— While our own 
happiness, even the most refined and ge- 
neral, is the explicit motive, benevolence 
and piety will never acquire that disin- 
terestedness, which will prompt to their 
respective course of conduct, without 
any exterior stimulus, simply by the im- 
pulse of the affection. — ^Rational self-in- 
terest will at time* be present to the 
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mind even of those who have advanced 
highest in the scale of present excel- 
lence ; and in the early sta^^es of the mo- 
ral progress may be called in as a most 
careful auxiliary, and important support ; 
but even this must be made subordinate 
to the cultivation of those affections, 
which are only peifect as they approach 
disinterestedness. 

59. We shall conclude this head in the 
words of Dr. Reid, with a few alterations. 
— Though a steady pursuit of our own 
real good may, in an enlightened mind» 
produce a degree of virtue which is enti- 
tled to some approbation, yet it can never, 
while the mind rests with this explicit 
regard to self, produce the noblest kmd 
of virtue which claims our highest lov^ 
and esteem. — We account him a wise 
roan who is wise for himself; and if he 
prosecute his etiQ^ through difficulties 
and temptations, his character is far su- 
perior to that of the man, who, having the 
same end in view, is continually starting 
out of the road, from an attachment to his 
appetites and passions, and doing every 
day what he knows he shall heartily re- 
pent. — Yet, after all, this wise man, whose 
thoughts and cares are all centred ulti- 
mately in himself, who indulges even his 
social and divine affections only with a 
view to his own good, is not the man 
whom we cordially esteem, nor who pos- 
sesses the noble elevation of mind which 
commands our admiration. Our cordial 
esteem and admiration are due, are given, 
only to him, whose soul is not contracted 
within itself, but embraces a more exten- 
sive object ; who loves religion, not for 
her dowry only, but for her own sake ; 
whose benevolence is not selfish, but ^- 
nerous and disinterested ; who, forgetful 
of himself, has the common good at heart, 
not as a means only, but as an end; who 
abhors what God and conscience con- 
demn, however attractive its appearance ; 
who chooses, without hesitation, what 
God and conscience approve, though sur- 
rounded with ten.fold dangers — Such a 
man we esteem the perfect man, com- 
pared with whom, he, who has no other 
aim than good to himself, is a mean and 
despicable character.— To serve God and 
be useful to mankind, wit hunt any con- 
cern about our own good and happiness, 
is probably beyond the pitch of human 
nature. But to serve God and to be use- 
ful to men, merely to obtain good to our- 
selves, or to avoid ill, is imperfect ser- 
vice, and not of that liberal nature which 
true devotion and real virtue requires. 

60. Though we might be apt to think 



hat he has the best chance for hftfYpi' 
ness, who has no other end of h's delibe- 
rate actions but bis own good, yet a little 
consideration will satisfy us of the con- 
trary. A* concern for our own good is 
not a principle thatof itself ^ves any en-^ 
joyment; on the contrary it is apt to 
fill the mind with fear, and care, and 
anxiety. And these concomitants of this 
principle often g^ve pain and uneasiness, 
which counterbalance the good they have 
in view. We may compare, in point of 
present happiness, two imaginary cha- 
racters; the first, of the man who has no 
other ultimate end of bis deliberate ac- 
tions than his own good, and who has no 
regard to religion and duty but as means 
to that end ; the second, of the man who 
is not indifferent with regard to his own 
good, but has another ultimate end, (per- 
fectly consistent with it,) a disinterested 
love of goodness for its own sake, or % 
regard to duty as an end. Comparing 
these two characters in point of nappi- 
ness, that we may give all possible 
advantage to the selfish principle, we 
shall suppose the man, who is actuated 
solely by it, to be so far enlightened as 
to see it his interest to live soberly, 
righteously, and piously, in the world, 
and that he follows the same course of 
conduct from the motive of his own good 
only, which the other does, in a great mea- 
sure, or in some measure, from a sense of 
duty. The one labours for hire, without anf 
love to the work; the other loves the work, 
and tbmks it the most noble and the most 
honourable he can be employed in. In 
the first, it is mortification and self-denial^ 
to which he submits only through neces- 
sity ; to the other, it is victory and tri- 
umph m the most honourable warfare. — 
It ought further to be considered, that 
though wise men have concluded that 
virtue is the only road to happiness, and 
the commands of a benevolent Creator 
necessarily lead us to consider it as such, 
yet he who follows it only as a means to 
an end, and who obeys God only for the 
sake of the rewards he has attached tm 
obedience, would, in all probability, be 
continually wandering from the direct 
path, and seeking for happiness where it 
was not to be found.— The road to du^ 
is so plain, that the man who seeks it 
with an upright heart cannot greatly 
wander from it ; but the road to happi- 
ness, (except where that confidence 
in the Supreme Being is fbtsned, 
which supposes the pious affections to 
have become disinterested,) would be 
fotind daric and intricate, fiiU of thorns 
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and dangers, and therefore not to be 
' trodden without fear, and care, and per- 
plexity. — The happy man, therefore, i» 
not he whose happiness is his only care ; 
but he who with perfect resignation 
leaves the care of his happiness to his 
Maker, while he pursues with ardour the 
road of his duty. This gives an elevation 
to his mind which is real happiness ; in- 
stead of care, and fear, and anxiety, and 
disappointment, it brings peace and joy. 
It gives a relish to every good we enjoy, 
it smooths the brow of distress, calins 
the perturbed mind, and makes the pil- 
low of suffering and of death the ^st of 
happiness. 

T. SSTIMATX or THS PLXASUBXS 07 STX- 
PATUf. 

(Philosopht, ffi^fi/o/, § 85—88.) 

61. We have now proceeded through 
and examined all those sources of happi- 
ness, which do not coincide with what we 
established as the standard of comparison, 
the g^atest ultimate happiness. We have 
seen, that if any of them be made the 
primaiy object of pursuit, happiness can- 
not be obtained ; and that the greatest 
degprees of these pleasures are to be ob- 
tained, not by making them our primary 
object, but submitting ourselves to the 
guidance of benevolence and piety. We 
might hence alone be inclined to consi- 
der the inference a just one, that the af- 
fections of benevolence and piety, and 
those actions to which they prompt, 
should be made by us our primary ob- 
ject We shall feel our g^iind more 
sure, when we enter into the positive ar- 
gument for these premises ; and we now 
proceed to ascertain what rank the bene- 
volent affections should have in our rule 
of life. — And here it is tube laid down 
as a principle, that the cultivation of 
these affections should be made a pri- 
mary object of the pursuit, for the follow- 
ing reasons : 

62. Benevolence improves the inferior 
pleasures, by limiting and regulating 
them, as we have already seen in the 
course of our former investigations. — 
Again, the pleasures of benevolence unite 
and coincide with those of piety and the 
moral sense. That benevolence unites 
with piety is obvious j for by the love of 
the good we are led to love the source 
of goodness ; and back again from the 
love of God to the love of all that 
he has made. The pleasures of be- 
nevolence are one principal source of 



the moral sense, and the moral sense 
in its turn improves and enforces them 
entirely. 

6.J. The pleasures of benevolence are 
unlimited in their extent. — In order to 
shew that the pleasures of sensation did 
not deserve ourprijiary attention, an ex- 
treme case was taiken of a person, who 
actually made them his primary object : 
in the same way suppose a person to take 
all opportunities ofgratifying his benevo- 
lent desires, making it his study, plea- 
sure, and constant employment, either to 
promote happiness, or to lessen misery. 
Now it is very obvious, that he would 
have a very large field for exercise, no 
less than the whole round of domestic and 
social relations. And if his benevolence 
were pure, and reg^ilated by the dictates 
of piety and the conscience, he might, in 
general, expect success. And from the 
experience of those who have made the 
trial, it does not appeaV that the relish for 
its pleasures languishes, as in other cases, 
but gains strength by gratification ; and 
they continue to please in reflection. 
The reason of this is obvious from the 
law of association ; for since they are in 
general attended with success, and are 
consistent with and productive of the se- 
veral inferior pleasures in their due de- 
gree, and are also further increased by 
die moral and religious pleasures, the^ 
receive fresh addition upon every grati- 
fication, and therefore increase perpe- 
tually, when the affections are cultivated 
as they ought to be. 

61. The pleasures of benevolence are 
self-consistent. All may share them, with- 
out diminishing their mutual happiness. 
Harmony and mutual co-operation pre- 
vail among the benevolent ; and benevo- 
lent actions have a tendency to excite 
correspondent actions indefinitely. — By 
degrees, when benevolence has arrived 
at its due height, all the sensibilities of 
the individual for himself will be more op 
less transferred upon others, by his be- 
nevolence and compassion for them. And 
in like manner, when our moral sense is 
sufficiently established and improved, and 
we are capable of being influenced to 
perform what is fit and right, by the con- 
sideration that it is so, our imperfect sen- 
wbility for others tends to diminish, hy 
being compared with it, our exorbitant 
attachment to ourselves; at the same 
time that compassion takes off our 
thoughts from ourselves* And thus be- 
nevolence to a single person may ulti- 
mately become equal to self-interest, by 
this tendency of self-interest to increase 
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benevolence, tnd reciprocally of bene- 
volence to lessen self-interest, thonjrh 
oripnally self-interest was indefinitely 
greater than benevolence ; and thus we 
may learn to be as much concerned for 
others as for ourselves, and as little con- 
cerned for ourselves as for others — It is 
not often that benevolence is thus height- 
ened : perhaps, in the strictest sense, it 
can never reach this height in the pre- 
sent state ; but take the case, where there 
is a decided preponderance of benevo- 
lence over every feeling which bears the 
character of malevolent. It is not per- 
haps capable of proof, but certainly has 
decided probability, that in the circle in 
which each moves, and in the circle of 
the race at large, happiness decidedly 
preponderates. If the benevolent indi- 
vidual, though he do not see this balance 
of happiness clearly, vet has some com- 
fortable general knowledge of it, he must 
be a greater gainer in the whole by his 
benevolence, because thus he has a source 
of constant gratification in the perception 
of such a preponderance of happiness 
among those, in whose happiness he has 
learned to rejoice in some measure as in 
bis own. 

65. It will confirm our belief that the 
cultivation of benevolence should be made 
a primar)' pursuit of life, if we recollect 
that its pleasures lie open to all kinds and 
degrees of men, since every man has it in 
bis power to benefit others, and since we 
all stand in need of each other's good offi- 
ces. — Unlike the brute creation, we are 
dependent upon each other, from the era. 
die to the grave, for life, for health, for 
convenience, for pleasure, for intellectuid 
accomplishments, and are unable to sub- 
sist with comfort singly, or even in veiy 
small societies ; and this may be consi- 
dered as a mark of the superior excellence 
of man's social pleasures. All the ten- 
dencies of the events of life, ordinary and 
extraordinary, of the relations of life, of 
the various pleasures whic'h have been 
enumerated, to connect us together, to 
connect accidental associations, and those 
forced upon us by the common situation 
of man, and his situation in society, into 
permanent affections, prove the same 
thing; so great, indeed, is this tendency, 
that two men, without claims to the title 
of benevolent, can scarcely beome fami- 
liarly known to each other, without con- 
ceiving some good will, complaisance, 
compassion, and tenderness, for each 
other. — Further, we love, esteem, and as- 
sist the benevolent more than oiliers : so 
that a benevolent action not only excites 



the receiver to a grateAil return, but als9 
the by-stander to approve and reward : 
and benevolence receives a hundred-fold, 
even in this world.—" But," says the ex- 
cellent Hartley, " it would be endless to 
pursue this. Benevolence is, indeed, the 
grand design and purport of human life, 
of this probationary rtate; and every cir- 
cumstance of human life, duly considered, 
must and does point to it directly or in- 
directly." 

66. As it is now established that bene- 
volence is a primary pursuit, it follows, 
that all the pleasures of malevolence are 
excluded, as direct obstacles to our hap« 
piness. The lower pleasures may all be 
made consistent with, and even subservi- 
ent to, benevolence, by the limitations and 
power of it: but those of malevolence are 
quite incompatible with it. As fiu* as 
malevolence is allowed, benevolence murt 
be destroyed.— There is, however, this 
exception; where wishing evil to some 
disposes us to be more benevolent on the 
whole, (as in the case of what is called a 
just indig^tion against the vicious,) it 
may somewhat aid the moral progress in 
the lower stages of benevolence. But it 
is exceedingly dangerous to encourap;e 
such a disposition of mind, by satire, in- 
vective, or dispute, however upworthy 
the opponent may be ; for, fostered, it will 
soon wear the features of ill-will, will soon 
totally become rank malevolence. 

67. We must not only forego the plea- 
sures of malevolence, but patiently and re- 
solutely endure the pains of benevolence, 
particularly those of compassion. But we 
shall not be losers on either of these ac- 
counts. The pleasures of the moral sense, 
which result from these virtues, will, in 
the first case, compensate for what we 
forego ; in the last,'4>verbalance what we 
endure. Besides, mercy and forgiveness 
are in themselves pleasures, and in the 
event productive of many others ; and 
compassion generally leads us to such 
conduct as makes the afflicted to rejoice, 
and increases our disposition to rejoice 
with them. 

68. As benevolence is thus supported 
by many direct arguments, there are many 
similar and apposite arguments to prove 
that malevolence is the bane of human 
happiness ; that it occasions misery to the 
agent as well as the sufferer; that it is in- 
definitely inconsistent with itself, and with 
tije course of nature; and that, conse- 
quently, it is impossible that it should 
subsist for ever. Now all these become 
so many indirect arguments for bcncvo- 
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lence, and urg^ nt toroake the cultivation 
and exercise of it the supreme pleasure 
and end of pur lives. — In order to make 
this appear more fully, we b«ve only to 
take a surrey of human life, the reverse 
of what we have already attended to. In- 
juries are increased by mutual injuries, 
till at last mutual sufferings oblige both 
parties to desMt : the increase and consti- 
tution of human nature give numberless 
admonitions to forbear ; and the hand of 
every man, and the power of every thing, 
ia against the malevolent. So that, if we 
suppose a number of beings to be purely 
malevolent, and conse<]uently to have an 
inde6nite number of enemies, they would 
first cease from their enmity on account of 
tbeirmutualsuff*erings, and become pure- 
ly selfish, each being his own sole friend 
and protector ; and afterwards, by mutual 
good offices, endear themselves to each 
other ; so that at last each of them would 
bare an indefinite number of friends, and 
thus would be indefinitely happy. — This 
is, in part, mere supposition ; but its ob- 
vious correspondence with what we see 
and feel in real life, is a strong argument 
both of the infinite goodness of God, and 
consequently of the , tendency of all be- 
ings to unlimited happiness through be- 
nevolence. For the beings whom we have 
supposed to set out with pure malevo- 
lence, could no more rest at pure selfish- 
ness, or any other intermediate point, 
than they could at pure malevolence. — 
And thus the arguments which exclude 
pure malevolence, necessarily infer that 
pure unlimited benevolence should be 
the ultimate object of man. 

Culture of Benevolence. 

69. In order to augment the benevolent, 
and suppress the malevolent afliectionsjwe 
should aitigently practise all such acts of 
friendship, generosity, and compassion as 
our abilities of any kind extend to ; and 
rigorously refrain from all sallies of anger, 
resentment, envv, jealousy, &c. For 
though our affections are not directly and 
immediately subject to the voluntary pow- 
er, yet our actions are ; and, consequent- 
ly, through them, our affections. He that 
at first practises acts of benevolence by 
constraint, and coifitinuesto practise them, 
will at last have associated with them 
such a variety of pleasures, as to transfer 
a great instantaneous pleasure upon 
them, and produce in himself the affec- 
tions from which they naturally flow. In 
the like manner, if we abstain from ma- 
levolent actions and expressions, we shall 



dry up the ill passions which are the 
sources of them. 

70. With the same objects in view, it 
will be of great use firequently to dwell 
upon the preat pleasures and rewards at- 
tending on benevolence; and also upon 
the many evils, present and future, to 
which the contrary disposition exposes us. 
For thus we shall likewise transfer plea, 
sure and pain, by association, upon these 
dispositions respectively ; and rational 
self-interest will be made to produce pure 
benevolence, and to extinguish all kinds 
and degrees of malevolence. 

71. Frequent and fervent prayer for 
others, friends, benefactors, strangers, and 
enemies, has a very great and decided 
tendency to augment benevolence, and to 
extinguish malevolence. All exertions of 
our imections cherish them ; and those 
made under the more immediate sense of 
the divine attributes have an extraordi- 
nafy efficacy, in this respect, by mixing 
the love, awe, and other exalted emotions 
of the mind attending our addresses to 
God, with our affections towards man, so 
as to improve and purify them. Petitions 
for the increase or our benevolence, and 
the suppression of our benevolence, have 
the same tendency. — Again, all medita- 
tions upon the attributes of God, and par- 
ticularly upon his infinite benevolence to- 
wards all his creatures, have a strong ten- 
dency to refine and augment our benevo- 
lent affections.— And, lastly,' the frequent 
consideration of our own unworthiness, 
our entire dependence upon God, &c. 
raises in us compassion for others, as well 
as concern and earnest desires and pray- 
ers for ourselves. And compassion, in 
this imperfect probationary state, is an 
essential and principal part of our bene- 
volent afliections. 

Jlulet for the Conduct of Mien totoards each 
other in Society. 

PBACTICAL BXHEVOLZVCE. 

72. Having now established the posi- 
tion, that benevolence should be a prima- 
ry pursuit of men, it follows, that we 
should aim to direct every action, so as to 
produce the ^catest happiness and the 
least misery m our power. This is the 
rule of conduct towards our fellow-crea- 
tures, which universal unlimited benevo- 
lence inculcates. — But the application of 
this rule in real life, is attended with con- 
siderable difficulties and perplexities. It 
is impossible for the most sagacious ami 
experienced to make any very accurate 
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eitimate of the future consequences of 
particular actions, so as, in aU the variety 
of circumstances which occur, to deter 
mine justly which action would contribute 
most to au^ent happiness and lessen 
misery. Instead, therefore, of this rery 
flenenl rule, we must substitute others 
less eztensiTC and subordinate to it, ad- 
mitting of a more commodioui applica- 
tion. Whatever rules are laid down for 
this purpose, it is obvious, that their co- 
incidence must add strength to each ; and 
that when they differ, or are apparently 
opposite to each other, this difference or 
opposition must moderate or restrain their 
application. On the whole, however, the 
|[eneral result will prove the best direc- 
tion for promoting the happiness, and 
lessening the miseiy of others. 

73. Hartley lays down the following ten 
subordinate rules : ** 1. That we obey the 
Scripture precepts, in the natural, obvious 
meaning of them. — 2. That we should 
pay great regard to the dictates of our 
own moral sense, and to those of others. — 
3. That in deliberate actions we should 
weigh the probable consequence on each 
side.— 4. That we are not to be guided 
implicitly by the mere impulse of com- 
passion and good will ; yet that g^at re- 
gard should be ptud to them ip our con- 
duct. — 5. That we should place ourselves 
in the situation of the persons concerned. 
—6. That persons in the near relations of 
life, benefactbrs, dependants and enemies, 
seem to have, in most cases, a prior claim 
to strangers. — 7. That benevolent and re- 
ligious persons have, all other things 
being eaual, a prior claim to the rest of 
mankina. — 8. That we should contribute, 
as far as lies in our power, to the moral 
and religious improvement of others.— 9. 
That we ought to pay the strictest regard 
to truth, both in our affirmations and in 
our promises.— 10. That we ought to 
obey the civil magistrate and the laws of 
the community." These rules we think 
truly unexceptionable ; and we shall fol- 
low the order of Hartley, enlarging on 
some of them as we proceed. It appears, 
however, to be desirable, that we first 
enter a little into the consideration of the 
necessity of our acting upon general rules 
of conduct. 

74. To show that general rules of con- 
duct are necessary in the present state of 
humsn nature, it is simply requisite to 
answer the question, what would be the 
state of things without them ? We should 
then be under the necessity of calculating, 
in every case that comes before us, on 
what side the good or evil attending cer- 



tain actions preponderatet. In fact, our 
lives would be a series of though^ in- 
stead of what they were designed to be, 
a series of action . A total stop would be 
put to the busMiess of life, and, instead of 
reguUrity and utnsistency in a person's 
conduct, we must e^ect to find notliin|^ 
but a seriesof actions, coqgtantly proceed- 
ing from no steady princip^, ana mariced 
with all the features of inconsistency. — 
But, further, we are led to the same con- 
clusion, when we consider our ig^norance 
of futurity, and the little time andleisare 
possessed by the generality of men for 
the investigation of the consequences of 
their actions. We not unfrequently are 
unable precisely to trace even those con- 
sequences which are immediate and ap- 
parent, still less those which arise silently 
and gradually in the lapse of time. The 
consequences of our actions may last, 
when the agents have long ceased to ex- 
ist as children of mortality. Our actions 
may influence others ; our deviations may 
produce more extensive delations, €»if 
which we have no knowledge. Perhaps 
there is scarcely an important action m 
our lives, the consequences of which are 
confined to ourselves, or even to our own 
sphere of observation. Besides, if we 
were unable to lay down general rules 
for conduct, and were obliged to decide 
upon each action as it occurred, it is 
scarcely possible that we should avoid 
the influence of heated feeling ; and sel- 
dom should we possess that abstraction 
of mind, which would enable us to leave 
the present out of consideration, and 
view with calmness and impartiality the 
tendency of our actions. Innumerable 
are the cases, in which interest or passion 
paint in vivid colours the course to which 
they prompt, and throw into the back 
ground, and render almost imperceptible, 
the daogers which should induce us 
steadily and perseveringly to avoid it: 
hence, we may lay it down as indispensa- 
bly necessary, that there should be gene- 
ral rules for conduct, and consequentlv a 
deviation from a general rule must of it- 
self be an evil. ^ 

75, Yet there are cases, in which the 
general rule seems to fail of application ; 
in which the immediate consequences are 
such as benevolence, equaUy with self-in- 
terest, seems to reject In such case 9 
our inquiry should be, what would be 
the consequence, if the conduct became 
gfenera1» which, in my individual case, 
seems to be so favourable to happiness, 
social or private. And if we have reason 
to believe that it would be injurious, our 
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liettef in the beneficial tendency of the 
individual action should be considered as 
less founded ; we should ]>erhaps in aD 
cases, certainly in most, unhesitatingly 
sacriiice much private advantage, and 
even the apparent good of others, to con- 
sistency in our adherence to what on the 
whole roust be best. We ma^ indeed 
think that the consequences, which would 
arise from the general adoption of our in- 
dividual conduct ought not to be attribu- 
ted in any wav to us ; but we should re- 
collect, that if we once break down the 
barrier, however small the breach, the ad- 
vantage gained by the enemy is evident 
In fact, when once we remove the limits 
which reason and revelation fix, we usurp 
to ourselves the privilege of the Almigh- 
ty, and cannot fail to prove our own 
weakness. It is on this ground, and with 
great justice, that Paley considers crimes 
as denying their criminality, not so much 
from the consequences of the individual 
action, as from the consei^uences which 
would result from such actions becoming 
general. Thus the man, who, by the for- 
gery of a one pound note, may probably 
render no individual injury worth esti- 
mating in the punishment of a fellow crea- 
ture ; and another, who, by the forgery of 
a large bill, without direct intention, ruins 
an individual family, are both equally cul- 
pable in the eye of reason, and perhaps, 
as far as punishment is beneficial to 
others, he who has forged the one pound 
note deserves greater severity of punish- 
ment, because the means of committing 
kis depredation on society are much 
more practicable than in the other case. 
But in both, it is not the individual injury 
sustained that is to regulate the propor- 
^on of demerit, but the consequences 
which would follow the total destruction 
of commercial intercourse and the mutual 
confidence. 

76. By the application of this important 
principle, much of the obscurity is dissi- 
pated which seems to involve some ques- 
tions on morals, which are intimately con- 
nected with the well being of society. — 
Many of those violations of veracity, for 
instance, which even benevolence seems 
to authorize, will appear to be direct de- 
yiations from the soundest principles of 
morality, and consequently to be unau- 
thorized by benevolence, when viewed 
in their fair extent, however much the 
immediate consequences may seem to de- 
mand them. There is, however, one re- 
striction to this rule, which seems to be 
necessary, in order to enable us fully to 
submit to il0 influence. It is, whetlier the 



probability of our conduct being gene* 
rally adopted be sufficient to counterba' 
lance the advantages or disadvantages 
which would arise, if such general adop- 
tion took place. Let us apply it to the 
case I have already adduced of the viola- 
tion of truth. Now it is very obvious 
that in most cases, in which there is any 
strong tendency to such yiolation, it arises 
from the desire to remove or avoid some 
ill attending our adherence. Hence the 
temptation to repetition, either by our- 
selves or others, will always be sufficient- 
ly powerful, if no counterbalancing consi- 
derations prevented, to induce us to devi- 
ate from truth, and therefore the proba- 
bility of our conduct becoming general 
is indefinitely great, and consequently 
indefinitely strengthens the reasons we 
draw against such deviations from their 
ill effects, if they become general. On 
the other hand, it is obvious, that if all 
who could afford it g^ve to the poor to 
the extent of their ability, the sources of 
industi^ would be dried up, and society 
would immediately fall into such confu- 
sion, that if the ideas of punishment were 
not very enlighteiled, alms-giving might 
be deemed a capital crime. Hence we 
might arg[ue from the general principle 
already laid down, that we ought not to 
give at all ; and we think Paley defective 
in appearance at least for having furnish- 
ed no cKie to a solution of the difficulty. 
It is immediately solved by the restrictive 
rule which has been laid down ; what is 
the probability that alms-giving will be- 
come general, or even so {general as to 
produce the feared effects in a small de- 
gree P If this be very small, we have no- 
thing more to do than to consider which 
is the best direction for our superfluities, 
and give, with the certainty that our con- 
duct will not become so universal as to 
render it injurious instead of beneficial. 
We now proceed,following Hartley as our 
outlipe, to consider those rules of conduct, 
by which we may safely guide ourselves 
through the intricacies of human life. 

77. The first rule is, that we obey the 
Scripture precepts in the natural obvious 
meaning of them. — The Scripture pre- 
cepts are indeed in themselves the rule 
of life. There is, however, the same 
kind of difficulty in applying them accu- 
rately to particular cases, as in applying 
the above mentioned most general rule^ 
by means of an estimate of the consj^ 
quences of actions. It is impossible in 
many particular cases to determine pre* 
cisely the connection of the action with 
the precept. However, unless it would 
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obfiously lead a person to act in opposi- 
tion to some or other of the following 
rules, it is the safest way, in the particu- 
lar circumstances of real life, to recollect 
the Scripture precepts, and follow them 
in their tjrst and most obvious sense. 

78. Secondly, great reg^ard must be had 
both to the dictates of our own moral 
sense, and that of others. It is remarked, 
with g^at justice, by Dr. Aikin, that, in 
a mind whose moral powers have been 
cultivated, second thoughts are seldom 
the best. The first are the impulse of 
well regelated feeling, and are produced 
instantaneously, without attention to all 
the petty suggestions of self, which crowd 
themselves in various ways into our 
minds, and by leading to doubt, and then 
aided by inclination to disobey, prevent 
the efficacy of the conscience, and throw 
a mist over the before clear directions 
of duty.— With respect to the moral 
sense of others two motives should induce 
us to regard its dictates. The one is 
purely benevolent : we ought not to 
throw any impediment in the way of the 
<Iuty of others: the other is, that pru- 
dence and humility direct, that we use 
the experience and the feelings produ- 
ced by great moral culture as guides of 
our own conduct. 

79. Thirdly, it is very proper, that in 
all deliberate actions, we weigh, as well 
as wc can, the probable consequences on 
each side, and suffer the balance to have 
some influence in all cases, and particu- 
larly where the other rules do not inter- 
fere, or where they fail of application. 
But they are generally the oictates of 
self-interest and pride, to be determined 
by our own judgments as to consequence, 
in opposition to rules of duty. 

80. Fourthly, the impulse of the more 
instantaneous emotions of good- will and 
compassion will not always furnish a suf- 
^cient guide ; at the same time they 
ought to have great re^rd paid to them, 
lest we contract a phdosophic hardness 
-<rf' heart, by pretendmg to act upon high- 
er and more extensively benevolent 
views than vulgar minds, or the more 
feeling sex, kc. Some, however, carry 
this much too far on the other side, and 
encourage many public mischiefs, through 
a false misguided tenderness to criminals, 
persons in distress through present vice, 
fee. When feeling is uius made the 
g>iide of conduct, he who can best play 
up^n the S3rmpathy, and best decorate his 
tale t^" woe, will meet with a reward for 
his ingenuity, due only to modest merit 
\vhich shrinks from the public view, or at 



least obtrudes not itielf upon our notice. 
The injury done to society at large by 
this ill.directed compassion, so generally 
prevalent, because it gratifies without 
trouble, is very great indeed ; and while 
we have it in our power to cultivate com- 
passion and sympathy, by the view and 
the relief of real misery and suffering 
worth, the desire of such cultivation is 
scarcely sufficient to exculpate us, when 
our minds have acquired some degfree of 
comprehension, from the charge of pre- 
ferring a selfish, indolent gratincation to 
the good of others. To use the words of 
the elegant Stewart, " the dictates of 
reason and conscience inform us, in lan- 
guage which it is impossible to mistake, 
that it is sometimes a duty to check the 
most amiable and pleasing emotions of 
the heart ; to withdraw, Ibr example, from 
the sight of those distresses which strong- 
er claims forbid us to relieve, and to de- 
ny ourselves that exquisite luxury which 
arises from the exercise of humanity.'* 

81. Fifthly, the rule of placing our- 
selves in the several situations of the per- 
sons concerned, and inquiring what we 
should then expect, is of excellent use 
for directing, enforcing, and restraining 
our actions, and for producing in us a 
steady, constant sense of what is fit and 
equitable.— This rule is so comprehen- 
sive, that it mav be called the suA and 
substance of Coristian morality. It haa 
been objected by some, that it teaches 
nothing, for it shows not what iustice is; 
and that it is an improper rule, for we 
ought not to do to others what we should 
wish them to do to us, but what we may 
justly expect them to do to us. But this is 
no real objection. The object of the rule 
most probably is, to serve as a- criterion 
of duty which should counteract the im- 

{iressions of itself. We never need fear 
est we should carry our imaginary sub- 
stitution to too great a length, and think 
of what passion or interest might lead at 
to expect : when not under the influence 
of passion or interest, it is more than pro- 
bable that we shall be guided sufficiently 
accurately. Our only danger is, lest 
we should not go far enough ; that we 
should admit of this principle, which, if 
circumstances had been real, oueht to 
have had no place. — This rule of duty, 
says Dr. Reid, comprehends every rule of 
justice, without exception. It compre- 
nends all the relative duties, arising 
either from the more permanent relations 
of parent and child, of master and ser- 
vant, of magistrate and subject, of hus- 
band and wife, or from the more tran* 
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tient relations of rich and poor, of buyer 
and seller, of debtor and creditor, of be- ' 
nefactor and bencficiar}', of friend and 
enemy. It comprehends every duty of 
chari^ and humanity, and even of cour- 
tesy and good manners. He who acts in- 
variably by this rule, will never deviate 
fh>m the principle of his duty but from 
an error of his judgment. 

82. The word justice, (says Mr. Stew- 
art, in his *' Outlines"), in its most exten- 
sive signification, denotes that disposition 
which leads us, where our own temper, 
or passions, or interest, are concerned, 
to determine and to act, without being 
biassed by partial considerations. In or- 
der to free our minds from the influence 
of these, experience teaches us, either to 
recollect the judgments we have former- 
ly passed, in similar circumstances, on 
the conduct of others ; or to state cases 
to ourselves, in which we, and all our 
personal concerns, are entirely left out of 
the question. Justice operates, first, in 
restraining the partialities of the temper 
and of the passions; and, secondly, in 
restraining the partialities of selfishness, 
where a competition takes place between 
our interests and those of other men. — 
These two modifications of justice may 
be distinguished from each other, by 
calling the first candour, the second inte- 
grity or honesty. The professor's re- 
marks on the subject of candour are very 
valuable and important -, and we deem no 
apology necessary for laying tltem before 
our readers. This disposition, he ob- 
serves, may be considered in three points 
of view ; as it is displayed in judgine of 
the talents of others, in judging of their 
intentions, and in controversy. 

83. The difi^culty of estimating can- 
didly the talents of other men arises, in 
a great measure, from the tendency of 
emulation to degenerate into envy. Not- 
withstanding the reality of the theoreti- 
cal distinction between these dispositions 
of mind, it is certain that in practice no- 
thing is more arduous than to realize it 
completel;^ ; and to check that self.par- 
tiality, which, while it leads us to dwell 
on our own personal advantages, and to 
magnify them in our own estimation, pre- 
vents us either from attending sufficiently 
to the merits of others, or from viewing 
them in the most favourable light. Of 
all this a good man will soon be satisfied, 
from his own experience ; and he will en- 
deavour to guard aeainst it as far as he is 
able, by judging ot the pretensions of a 
rival, or even oi an enemy, as he would 
have done, if Uiere had been no interfer- 

VOL. IX. 



ence between his claims and theirs. In 
other words, he will endeavour to do jus- 
tice to their merits, and to bring himself, 
if possible, to love and to honour that 
genius and ability which have eclipsed 
his own. Nor will he retire in disfpust 
from the race, because he has been o\iU 
stripped by others, but will redouble all 
his exertions in the service of mankind ; 
recollecting, that if nature has been more 

{>artial to others than to him in her intel- 
ectual gif^ she has left open to all the 
theatre of virtue ; where the merits of 
individuals are determined, not by their 
actual attainments, but by the use and im- 
provement they make oi those advan- 
tages which their situation has afforded 
them. 

^ 84. Candour in judging of the inten- 
tions of others is a disposition of still 
greater importance. — It is highly proba- 
ble that there is much leas vice, or crimi- 
nal intention, in the world, than is com- 
monly imagined; and that the greater 
part of the disputes among mankind arise 
from mutual mistake, or misapprehen- 
sion. Every man must recollect many 
instances, in which his motives have been 
grossly misapprehended by the world; 
and it is reasonable for him to allow that 
the case may have been the same with 
other men. It is but an instance, then, of 
that justice we owe to others, to make 
the most candid allowances for their ap- 
parent deviation, and to give every ac- 
tion the most favourable construction it 
can possibly admit of. Such a temper, 
while it renders a man respectable and 
amiable in society, contributes, perhaps 
more than any other circumstance, to his 
private happiness. 

85. Candour, in controversy, implies a 
strong sense of justice, united to a sin- 
cere and disinterested love of truth. It 
is a disposition of mind so difficult to 
preserve, and so rarely to be met with, 
that the moat useful rule, perhaps, to be 
given with respect to it, is, to avoid the 
occasions of dispute and opposition. A 
love of controversy indicates not only an 
overweening vanity, and a disregard for 
truth, but in g^nend, perhaps always, it 
indicates a mediocrity of genius; for it 
arises from those feelings of envy and 
jealousy, which provoke little minds to 
depreciate the merit of useful discove- 
ries. He who is conscious of his own 
inventive powers, and whose great object 
is to add to the stock of human know- 
ledge, will reject unwillingly any phcusi- 
ble doctrine, till after the most severe 
examination $ and will separate with pa- 
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tience and temper the truth it contains 
from the erron that are blended with 
them. No opinion can be more ground- 
less, than that a captious and disputatious 
temper is a mark of acuteness. On the 
contrary, a sound and manly understand- 
ing is, in no instance, more strongly dis- 
played, than in a quick perception' of 
important truth, when imperfectly stated 
tna blended with error: a perception 
which may not be sufficient to satisfy the 

^'udgment completely at the time, or at 
east to enable it to obviate the difficul- 
ties of others ; but which is sufficient to 
prevent it from a hasty rejection of the 
whole, from the obvious defects of some 
*6f the parts. The effects of controversy 
on the temper, although abundantly sen- 
sible, even in the solitude of the closet, 
are more peculiarly adverse to the dis- 
covery of truth in those disputes which 
occur in conversation ; and which seldom 
answer any purpose, but to rivet the dis- 
putants more nrmly in their errors. In 
consequence, indeed, of such disputes, 
the intellectual powers may be sharpen- 
> ed, and original hints may be suggested : 
but few instances are to be found, in 
which they do not mislead the disputants 
to a still greater distance from truth than 
before, and render their minds still more 
inaccessible to conviction. 

86. Sixthly, persons in the near rela- 
tions of life, benefactors, dependants, and 
enemies, seem to have, in most cases, a 
prior claim to strangers. General bene- 
▼olence arises from the cultivation of the 
particular sources of it. The root must 
therefore be cherished, before we can ex- 
pect the branches to flourish, and the 
fruit to arrive at its perfection. Attention 
to this rule leads us to avoid all those 
opinions which attempt to found univer- 
sal upon the ruin of confined benevolence: 
however specious they may appear, they 
are false, because they counteract the 
moral improvement of man by checking 
it at its origin. We particularly refer to 
those which Godwin nas advanced in his 
work on Political Justice. His most ge- 
neral principle is, that every individual 
exertion should be directed so as to pro- 
duce the greatest possible sum of good 
to the species. Hence, that if we have 
the power to save the life or increase the 
happiness of one or two fellow creatures, 
we owe our exertions to him who is use- 
ful, and perhaps extensively useful to so- 
ciety, in preference to him who is an use- 
less, or perhaps injurious member of 
society. The claims of self are excluded 
by the general principle. ** What magic/' 



says Godwin* ^'can there be in the word 
mtf, which should change its operation ^ 
Hence the claims of conEned chanties 
ought not to oppose the deductions from 
the genera] principle. Hence it is not 
our business, m the direction of our bene* 
volent exertions, to consider what is the 
relation in which the individual stands to 
us, but that in which he stands to socie- 
ty. Not, is he my parent, relative, friend, 
or benefactor; bui, is he a worthv or a 
worthless member of society f Godwi n*s 
errors are the more injurious, because 
they appear to be the errors of benevo- 
lence; they result from the inaccurate 
extension and application of principles, 
which in themselves are indisputable. 
Whenever private interest interferes with 
the public good, private interest is to be 
sacrificed; and this, whether our own 
immediate good is the object, or the good 
of those who are intimately connected 
with us by some of the natural bonds; 
that is, those which arise in the mind by 
the laws of our constitution. That the 
conduct dictated by confined charity is to 
yield to genera] p^ood cannot be disputed : 
but that we are m all cases to act totally 
independently of a regard to those con- 
fined charities, is a position which will not 
bear the test of experience, nor of the 
mental constitution of msn. In the first 
place, benevolence never could arise in 
the human soul, but through their me- 
dium. Love to others is founded on feel- 
ings originally personal, then it embraces 
the narrow circle of our immediate friends 
and acquaintance, and then perhaps there 
is little difficulty in extending it to those 
who bear with us the relation of childrem 
to the great parent of mankind. But be- 
fore we can form the denre to do good 
to all men, we mast have formed the de- 
sire to do good to some men ; and thoueh 
the desire of doing good to some may be 
of that confined nature, which would lead 
to the promotion of their aggrandisement 
and happiness, at the expense of those of 
others, yet the confined charities form 
too important a part in the g^eat system 
to be on this account rejected, as not 
being on the whole safe guides. We may 
lop off the excrescences, but it would be 
folly to destroy the root. But, secondly, 
admit the formation of the feelings of ge- 
neral benevolence, independently of Uie 
private charities, it is obvious, that with- 
out long culture and enlarged views, the 
general feelings cannot acquire the vivid- 
ness, which, by their frequent recurrence 
and particularity, the more confined feel- 
ings can. Hence the remoyal of misery 
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Would be left to those who h»d thus cul- 
tivated the extensive aflections, and con- 
sequently the means of removing it must 
bo most materially diminished. Thirdly, 
it would leave no rule for conduct upon 
which any one could act. If we are to 
be determined in our acts of benevolence, 
particularly in cases of immediate urgen- 
cy, merely by the consideration of the 
utility of the individual to society, our 
lives would be a continued series of cal- 
culation, and, in general, of erroneous 
calculation. Who is there capable of 
aceurately appreciating the worth of the 
individuaH Our ideas arc, in general, 
formed merely upon the appearances 
which strike our attention, and force us 
to observe them. The silent efficacy of 
example and private exertions to remove 
misery, and still more to remove or pre- 
vent vice, the parent of misery, are in ge- 
neral known only to Him who seeth in 
secret. Even in cases where much is 
obvious, what diversity shall we find 
in opinion ? and where the co-operation 
of individuab for the benefit of others is 
necessary, how improbable that they 
should have formed the same standard. 

8r. But Admit that the cases are clear, 
that the person whom we are about to 
leave to death is, obviously and decisive- 
ly, a less important member of society 
than he whom we attempt to save, if we 
violate none of those feelings which rise 
up in the human frame altogether, inde- 
pendently of the will of the individual, 
there can be no hesitation; but suppose that 
our proposed conduct will violate them — 
let It first be considered, that they are 
not only necessary to the culture, nay 
even to the formation of individual bene- 
volence, but to the well ordering, perhaps 
to the very existence, of society. Take 
the strongest case : suppose the filial and 
parental affections to be annihilated, (and 
It is absurd to justify and lay down as 
just, that conduct, which, if not counter- 
acted by the eternal laws of our frame* 
would lead to such annihilation, if that 
annihilation itself be not an object of de- 
sire,) suppose these affections annihilated, 
and the heart shrinks from the picture. 

The claims of the helpless infant upon 
the parent would be rejected ; and if en- 
larged views of duty to society did not 
induce the parent to think that he had 
better remove from existence a being 
who would be a burden to others and 
himself, and who probably would hot be 
•ducated so as to be wise and happy, 
there would arise constant discourage- 
ments, which would effectually prevent 



those steady, uniform endeavours to culti- 
vate the mental and moral powers, which 
are necessary to obtain the object i and if 
the evil did not soon eradicate itself, man, 
if he existed, would gradually sink to the 
level of the brute. But if the parental 
affections existed not, neither would the 
filial. Here it is that the rudiments of 
good-will are formed in the infant breast ; 
here it is that the being who is to love all 
mankind, begins his career of love : here 
is the source of that ardent disinterested 
benevolence, which carries the individual 
out of himself, which leads him to forget 
himself and all his immediate interests, 
and view only the good of others. Can it 
be supposed that this highly cultivated 
benevolence is in opposition to that more 
confined affection from which it sprung } 
No, we see it modifying its direction, but 
never annihilating it. On the contrary, it 
may be jtistly affirmed, that the confined 
affections become more inwrought in the 
frame, as utiiversal benevolence becomes 
more and more a ruling feature of the 
ftiind ; and it must, for universal bene- 
volence is but the sum total of the con- 
fined affections, extended by the hand of 
piety. 

88. We have before mentioned, tliat 
there are two considerations upon which 
we ought to act, in cases where we are 
left to be glided by the views of the con- 
sequences of 'our actions. The first is, 
what would be the consequence, if our 
conduct became general? the next, what 
IS the probability of this extension of our 
conduct ^ Wherever the claims of the 
confined affections are in direct oppo- 
sition to the dictates of the enlightened 
conscience, there can be no room for 
doubt, though we ought to be careful 
that our departure from their claims not 
only is, but, if possible, shall appear to 
be, demanded by these dictates ; but we 
are, even in cases which, independently 
considered, are obvious, to take into con- 
sideration the evil that will result from a 
breach of these affections. There are 
some affections, which not all the efforts 
of philosophy could succeed in eradi- 
cating ; vice may do it, and heedless levi- 
ty, but the calm exertion arising from a 
view to utility never could. We refer to 
the parental affections. Hence it is pro- 
bable, that a sacrifice df them to the pub- 
lic good would be productive of much less 
injury, than a sacrifice of the filial afi'ec- 
tions, which are less urgent and lasting. 
Hence, though we should condemn the 
parent who left his son to perish in the 
flames, while he endeavoured to save the 
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bfieof Fene1on«and diould require ttitmff 
proof that the parental afTecUons existed 
in him in their due force ; yet we should 
doubly condemn the son, who in such a 
case, left his father to perish. Godwin's 
principles, if carried to their fair extent, 
would destroy society : but we do not 
consider his errors as more than the er- 
rors of judgment. We suppose that the 
ardour of general bencTolence misled him, 
and that in hb wish to make its dictates 
paramount in the human breast, he forgot, 
or rather did not observe, that he was 
aiming to counteract the roost essential 
laws of the human frame. It is one of 
those numerous instances, in which an 
acquaintance with the human mind is 
necessary; had Godwin attended to its 
laws, it is reasonable to hope that he 
never would have given a tlieory to the 
world, which even a slight acquaintance 
with its practicabilitv and effects, should 
have consigned to oblivion. 

89. Seventhly, benevolent and religious 
persons have, all other things being 
equal, a prior claim to the rest of man« 
kind. Natural benevolence itself teaches 
this, as well as the moral sense. Two 
reasons strongly enforce this ; in the first 
place we thus do what we can towards 
the promotion of goodness, wc add some- 
thing to the strength of the motives 
which exist, even in the present life, for 
steady adherence to the practice of virtue. 
If it be our aim to remove misery without 
discrimination, we in some degree break 
down the barriers of virtue : we cannot 
remove all ; therefore, let our efforts be 
directed so that they shall tell as com- 
pletely as possible, and it is obvious that 
this will be most the case, where what 
we do discourages vice in all its shapes. 
If indolence be secure of relief from that, 
pressure which it places upon itself, in- 
dolence will be inc;'eased ; if the appear- 
ance of misery to be the only passport to 
our assistance, vice will be continually 
receiving encouragement. — But it is not 
merely with a view to the relief of actual 
misery that discrimination is important ; 
It is eqnally important with respect to 
the extension of the means of doing good. 
We may confidently expect all the op- 
portunities and powers we can commit to 
others will be most serviceable in the 
hands of those whose habits are formed 
upon the model of benevolent piety. — 
In all cases^ however^ especially while 
our benevolence is incipient, wc are in 
some meaKure to be guided by its mere 
impulse. It is one important consequence 
ef doing good to others, that we do good 



to ourselves, we cahivite our bencro' 
lence, and with it cultivate our happi- 
ness. But that benevolence will be found 
to rest upon the surest footing, which » 
made to prompt to exertions which shall 
not interfere with the most extensive in- 
terests of man. 

90. Eighthly, since the concerns cf re- 
ligion and a future state are of infinitely 
nnore importance, than those which re- 
late to this world, it should be our most 
earnest object to contribute, as far as in 
us lies, to the moral and religious im- 
provement of our fellow creatures. Jn 
various ways we have this power ; and 
this is a field in which all can, more or 
less, employ their talents. Here no effort 
can be altogether thrown away ; at least 
no effort will be prejudicial; and if to 
others they will be useless, their effects 
return to our own bosoms. 

91. Ninthly, we ought to pay the strict- 
est regard to truth, both in our affiirma- 
tions and promises. There are very few 
instances where veracity of both kinds is 
not evidently conductive to the public 
good, and falsehood in every degree per- 
nicious. It follows, therefore, that* in 
cases where appearances are otherwise, 
the general regard to truth, which is of 
so much consequence to the world, ought 
to make us adhere inviokbly to it ; and 
that it is a most dangerous practice to 
fiilsify, as is often done from fiUse deli- 
cacy, or even from those motives which 
border upon virtue. The barm which 
these things do, by creating a mutual 
diffidence, and tendency to deceive, is 
incalculable ; and perhaps in no instance 
to be counterbalanced by the present good 
effects assigned as the reason for their 
practice. 

92. Tenthly, obedience to the civil 
mag^trate, and to the laws of the com- 
munity, is a subordinate general rule of 
the greatest importance. — ^It is evidently 
for the public good, that every member 
of a state should submit to the governing 
power, whatever that be. Peace, order, 
and harmony, result from this iu the gene- 
ral ; confusion and mischief of aU kinds 
from the contrary. So that, thou^ it 
may, and must be supposed, that diso- 
bedience in certain particular cases will, 
as far as the single act and its immediate 
consequences are considered, contribute 
more to the public good than obedience, 
yet, as it is a dangerous example to 
others, and will probably lead the per- 
son himself into other instances of diso* 
bedience afterwards, disobedience be- 
comes in every case, upon the whole, ef 
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a tendency destructive of the public 
welfare. We ought, therefore, in conse- 
quence of this rule, to respect m11 per- 
sons in authority; not to pass hasty cen- 
sures upon their actions ; to make candid 
allowances on account of the difficulties 
of government, the bad education of 
princes, and of persons of high birth, and 
the flattery and extraordinary tempta- 
tions with which they are surrounded; 
to observe the laws ourselves, and to 
promote the observance of them where 
the penalties may be evaded, or are found 
insufficient ; to look upon property as a 
thing absolutely determined by the laws, 
so that, though a man may, and ought to 
rescind from what the law would give 
him, out of compassion, generosity, love 
of peace, view of greater good upon the 
whole, 8tc. ; yet he must never in any 
way evade, strain, or do violence to the 
laws, in order to obtain what he may 
think his own according to equity; and 
whenever he has offended, or is ludged 
by lawful authority to have offended, he 
. must submit to the punishment, whatever 
it be. 

93. Other rules, beside the ten fore- 
going, might be assigned, and these might 
be expressed in a different may. " I have 
put down,** says Hartley, ** those which 
appear to be in fact the chief principles 
of social conduct to wise and good men. 
Thepr must all be supposed to influence 
and interpret each other. Let a man only 
divest himself as much as possible of all 
selfish regards, and he will generally 
find some point, and that without much 
difficulty, or perplexity, in which all 
these rules unite to produce the g^atest 
good upon the whole, to all persons con- 
cerned.** 

94. Though our plan and limits will 
not allow of our entering at length into 
the duties arising from the particular re- 
lations of social life, yet we deem the 
observations of Hartley on the subject of 
the parental relation so important, that 
we shall make an abstract of his leading 
statement. The principal duty of the 
parental relation is, the giving of a right 
education, or the imprinting such asso- 
ciations on the minds of children, as may 
conduct them safe, through this worid, to 
a happy futurity. In the latter respect 
there can be no doubt, because religion 
must on all hands be allowed to be the 
one thing necessary ; and, in the course 
of these investigations respecting the 
prinuuy pursuit of life, it appears that it 
contributes as certainly to ^ve us the 
JUAximum of happiness in tbts worlds at 



least the fairest prospect of it« as to se- 
cure it in the next; so that a parent 
ought to inculcate it in every point of 
view. The chief errors of education arc 
owing to the want of a practical persua- 
sion of this point; or to a false tender- 
ness or opinion on the part of a parent, 
by which he is led to believe tiut the 
object does not require, in the case of 
his child, frequent corrections and re- 
straints, with perpetual encouragements 
and incentives to virtue, by reward, ex- 
ample, advice, books, conversation, &c. 
When due care is taken from the first, 
little severity would ordinarily be neces- 
sary ; but in proportion as this care is 
neglected in the first years, a much 
greater degree of care, with high de- 
grees of severity, both bodily and men- 
tal, become absolutely necessary, to pre- 
serve from misery both here and here- 
after. AflTectionate parents should, there- 
fore, labour, from the earliest dawnings 
of understanding and desire, to check 
the growing obstinacy of the will; to 
curb aU sallies of passion ; to impress the 
deepest, most amiable, reverential, and 
awful impressions of God, a future state, 
and all sacred things ; to restrain anger, 
jealousy, and selfishness » to encourage 
love, compassion, generosity, forgiveness, 
gratitude ; to excite, and even oblige, to 
such industry as the tender age will pro- 
perly admit. For one principal end and 
difficulty of life is, to generate such mo- 
derate, varying, and perpetually actuat- 
ing motives, by means of the natural 
sensible desires being assoeiated with, 
and apportioned to, foreign objects, aa 
may keep up a state of m^erate cheer- 
fulness, and useful employment, during 
the whole course of our lives : whereaa 
sensual, blind, and uninformed desire 
presses violently for immediate gratifica- 
tion, is injurious to others, and destroys 
its own aims, or, at the best, gives way- 
only to spleen and dissatisfaction. 

TI. XSTDIATX or THE PLSASUBKS Of 
TBBOPATRT. 

(Pbilosopbt, menSalt § 69 — 91.) 

95. We proceed now to the important 
inquiry respecting the theopathetic aflTec 
tions, wl)at rega^ they claim from us in 
our formation of the rule of life. And 
here it appears that the love of God 
should be our primary pursuit and ulti- 
mate end, because it i^egulates, improves, 
and perfects all the other parts of our 
nature, and aflTords a pleasure superioi* 
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in kind and in degree to all the rest.— 
We have already teen the influence of 
the precepts of piety on the four inferior 
classes of numan pleasures, those of sen- 
aation, imagination, ambition, and self- 
interest : but the precepts of piety are 
those which teach us, what homage of our 
affectiona and external actions ought to 
be addressed to the Deity in a direct and 
immediate manner. Now all the afTec^ 
tions enjoined by those precepts termi- 
nate ultimately in the love of God, which 
therefore mav be used in the sam.e situa- 
tions in which the term preceptt of piety 
has been employed. But in addition to 
this, it is obvious in a shorter way. The 
perpetual exertions of a pleasing affection 
towards a Being, who is infinite in power, 
knowledge, and goodness, and who is 
also our mend and father, cannot but en- 
hance all our joys, and alleviate all our 
sorrows; a sense of his presence and 
protection will restrain all actions which 
are excessive, irregular, or hurtful ; will 
support and encourage us in all such as 
are of a contrary nature ; and will infuse 
such peace and tranquillity of mind, as 
will enable us to see clearly, and act uni- 
formly. The perfection, therefore, of 
every part of our natures must depend 
upon the perfection in which the love of 
God, and a constant sense of his presence, 
have obtained possession of the mind. 

96. With respect to the support and re- 
rulation afforded by piety to benevolence. 
It may be observed, that the love of our 
fellow men can never be free from person- 
ality and selfishness, until we are able to 
▼iew all things in the relation which they 
bear to God. If the relation to ourselves 
be made the point of view, our prospects 
must be narrow, and the appearance of 
what we do see distorted. When we 
consider the scenes of vanity, folly, and 
misery, which present themselves to our 
view m>m this point ; when we are disap- 
pointed in the happiness of our friends, 
or feel the resentment of our enemies, our 
benevolence will begin to languish, and 
our hearts to fail us ; we shall complain 
€>f the comiption and wickedness of that 
world which we have hitherto loved, with 
a benevolence merely human, and shew, 
by our complaints, that we are strongly 
tinctured with the same co^^lption and 
wickedness. This is generally the case 
with young and unexperienced persons in 
the beginning of a virtuous course, and 
before they have made advances in piety. 
The disappointments which human bene- 
volence meets with are sometimes apt to 
incline us to call the divine goodness in 



question. But he who laponetsed mi b 
full assurance of this who loves God with 
his whole powers, as an inexhaustible 
fountain of love and benevolence to his 
creatures, at all times and under all cir- 
cumstancesy as much when he chastxsea 
as whea he rewards, will learn thereby to 
love enemies as well as friends, the sinful 
and miserable as well as the holy and 
happy; to rejoice and give thanks for 
every thing he sees and feels, however 
irreconciUble to his present suggestions ; 
and to labour as an instrument under God, 
with real courage and consistency, for the 
promotion of virtue and happiness. 

97. In like manner the conscience or 
moral sense requires a perpetual direction 
and support from the love of God, to keep 
it steady and pure. When God is made 
only a subordinate end, or is shut out 
from the mind, men are very apt to re- 
lapse into negligence and callosity, and 
to act without any virtuous pnnciple. 
And, on the other hand, if they regard 
him with slavish fear, they fill their minda 
with endless scruples and anxieties about 
the lawfulness of trivial actions. Thus it 
regulates, improves, and perfects all the 
otner parts of our nature ; but further, it 
affords a pleasure superior in kind, and in 
degree, to all the rest, of which our nature 
is capable. 

98. First, the love and contemplatioo of 
God in some measure renders us partakers 
of the divine nature, and consequently of 
the perfection and happiness ot it. Our 
wills may thus be united to his will, and, 
therefore, rendered free from disappoint- 
ment : we shall, by degreea, see every 
thing as God sees it, that is, see everv 
thing which he has made, to be good. 
Though this can only be the case in part 
in the present world, yet it is well known 
that there have been those who have so 
far reached this perfection of our nature, 
as to acquiesce, and even to rejoice in the 
events of life, however apparently afflict- 
ing ; to be freed from care and solicitude ; 
and to receive their daily bread with con- 
stant thankfulness. And though the num- 
ber of these happy persons has been com- 
paratively small, and the path be not fre- 
quented and beaten, yet, if the desire be 
sufficiently earnest, it is in the power of 
all to arrive at the same state. 

99. Secondly, the love of God may be 
considered as the central affection to 
which all the others point When men 
have entered sufficiently into the ways of 
piety, the ideas of the Supreme Beii^ 
recur more and more m the whole couis» 
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and tenor of their liTes, and, by uniting 
with all their sensations &nd intellectual 
feelings, overpower all the pains, and 
augment and connect with themselves all 
the pleasures. Every thing beautiful and 
glonous brings in the ideas of God, mixes 
with them, and coalesces with them ; for 
all things are from God, he is the only 
cause and reality, and the existence of 
every thing else is only the effect and 
proof of his existence and excellence. 
Let the mind be once duly imbued with 
this truth, and its practical applications, 
and every thing will afford exercise for 
the devout affections. Add iq, their unli- 
mited extent, their purity, and perfection, 
and it cannot but be acknowledged, that 
they must be far superior to the rest, both 
in kind and in degree. 

100. Thirdly, the objects of other plea- 
sures are frequently removed. No time, 
no place, no circumstance of life, can de- 
prive us of this. Our hearts may be di- 
rected towards God in the greatest exter- 
nal confusion, as well as in the deepest 
silence and retirement. All the duties 
of life, when directed to God, become 
pleasures, and by the same means, every 
the smallest action becomes the dis- 
cbarge of the proper duty of time and 
place. Thus fime is turned to its best 
advantage : thus every situation of life 
may be converted into present comfort 
and future felicity. 

101. Fourthly, when the love of God is 
thus made to arise from every object, and 
to exert itself in every action, it becomes 
of a permanent nature and will not pass 
into deadness or disgust, as those other 
pleasures do, from repeated gratification. 

102. We should be glad if our limits 
would allow of our laying before our read- 
ers a view of those means which are point- 
ed out by Hartley, for the culture of the 
theopathetic affections, of faith, fear, gra- 
titude, hope, trust, resignation, and love ; 
we must, however, content ourselves with 
referring^ to his 72d proposition on this 
point, and to his important rules in the 
73d proposition, concerning the manner 
of expressing them in prayer, and other 
religious exercises ; concluding this head 
with the following observations from the 
latter. There cannot be a more fatal de- 
lusion, than to suppose that religion is 
nothing but a divine philosophy in the 
soul ; and that the foregoing theopathetic 
affections may exist and flourish there, 
thoug[h they be not cultivated by devout 
exercises and expressions. Experience, 
and many plain, obvious reasons, show the 
falsehood and mischievous tendency vf 



this notion ; and it follows from tlie theory 
of association, that no internal dispositions 
can remain long in the mind, unless they 
be properly nourished by proper associa- 
tions, that IS, by some external acts. This, 
therefore, among others, ma^ be consi- 
dered as a strong argument for frequent 
prayer. 

TII. Zi'TXMATS 07 TBS PUASVKXS Or TBS 

xoajj. SKirsx. 
(Pbilosofht, mentai, % 92^99.) 

103. It has already been suted, that the 
moral sense ought to have great influence, 
even in the most explicit and deliberate 
actions ; hence the culture of its pleasures, 
and the correcting of its dictates, should 
be made a primary object of pursuit. 
Further, the moral sense, on urgent occa- 
sions, ought to have the sole influence : 
and this for several reasons. — First* be- 
cause it offers itself at the various occa- 
sions of life, with consistency, and gene- 
rally with certainty. It warns us before- 
hand, and calls us to account afterward • 
it condemns or approves ; it rewards by 
the pleasures of self-approbatiun, or pu- 
nishes by the pains of self-condemnation. 
— Secondly, the moral sense is principally 
grenerated by piety, benevolence, and ra- 
tional self-interest. All these are expUcit 
guides in deliberate actions ; and since 
they are excluded, on sudden occasions, 
through the want of time to weigh and 
determine, it is highly reasonable to ad- 
mit the moral sense formed from them, 
and whose dictates are immediate, as their 
substitute.— Thirdly, the greatness, the 
importance, and the calm nature, of the 
pleasures of the moral sense, with the 
horrors and the constant recurrence of 
the sense of guilt, are additional argu- 
ments to shew that these pleasures and 
pains were intended as the guides of life. 

104. The perfection of the moral sense 
consists in the four following particulars : 
that it extend to all the actions of moment 
which occur in the intercourses of real 
life, and be a ready monitor on all such 
occasions : that its pleasures and pains 
should be so vivid as to furnish a very 
strong excitement to shun the path of 
vice, and to walk steadily in the way of 
reli^on : that it should not descend to 
triflutg or minute particulars; for, though 
scrupulosity is probably a necessaiy step 
in the progress of the mind to moral ex- 
cellency, yet, if it continue and become 
the prevailing habit of the mind, it will 
check benevolence^ and turn the love of 
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God into a superstitious fetr : lastly, it is 
necessary that the pleasures and pains of 
the moral sense should be perfectly con- 
formable to the dictates of piety and be- 
nerolence, of which it may be considered 
as the substitute. 

105. In order to obtain the most per- 
fect state of the conscience, it is neces- 
sary for us to be much employed in the 
practical study of the sacred writings, 
and of the goodof all denominations; in 
observing Sie firing examples of good- 
ness, and in the perusal of Christian bio- 
graphy ; in self-examination, and in the 
culture of the sympathetic and theopa- 
thetic affections; and In aiming to follow, 
with fsiithfiilness, the dicutes of piety, 
benevolence, and the moral sense, such 
as they are at present. 

106. The moral sense may be, and often 
is, misled by education ; the dictates of 
this feeling, therefore, are not a perfect 
and infallible g^ide ; though, in persons 
well educated, they are decidedly favour- 
able to virtue. Hence, to cultivate and 
enlighten the moral sense in ourselves, 
and in others, is a duty of the highest 
obligation ; the most disastrous conse- 
quences have ensued, both to individuals 
and to society, from obedience to the dic- 
tates of misguided conscience. 

107. Character, to u«e (with some va- 
riations) the words of Mr. Belsham, from 
whose Elements we have taken the last 
parag^ph, is the sum total of moral ha- 
bits and and affections. That character is 
perfectly virtuous, all whose affections 
and habits tend to produce the greatest 
ultimate happiness of the agent, that is, 
in which all are perfectly consistent with 
pious benevolence, and in which every 
moral habit and affection is advanced to 
its most disinterested state. That cha- 
racter is perfectly vicious, all whose af- 
fections and habits tend to produce the 
greatest ultimate misery of the agent, and 
in which every vicious affection and ha- 
bit exists in its ultimate state. The for- 
mer character, though possible, is rarely 
to be found ; but the tendency of moral 
discipline is, to produce a continual ap- 
proximation towards it ; and it will pro- 
bably be the ultimate state of all the ra< 
tional creatures of God. The character of 
perfect vice is impossible; it never can 
actually exist; for no being can pursue mi- 
sery for its own sake. That agent is said 
to be virtuous, though imperfectly so, 
all whose affections and habits tend to 
bis own ultimate felicity, but, not having 
attained their most perfect state, are sub- 
ject to occasional deviations from th^ 



rules of piety and benevolence. That 
agent is denominated vicious, but imper- 
fectly so, in whom there is one moral ha- 
bit which tends to produce misery, or to 
diminish happiness: for example; intem- 
perance, avarice, dishonesty, impiety. 
The reason is obvious. The existence of 
a single habit of this description is incon- 
sutent with the perfect happiness of the 
agent, and necessarily involves him in 
proportional misery. So the prevalence 
of a single disorder is inconsistent with 
perfect health ; and if a remedy be not 
applied in time, may be productive of the 
most fatal consequences. 

PHILYDRUM, in botany, a genus of 
the Monandria Monogynia class and or- 
der. Essential character: spathe one- 
flowered; perianthium none; coroUa 
four-petalled, irregular: capsule three- 
celled, many-seeded. There is but one 
species, viz, P. lanuginosum, a native of 
China and Cochin Cnina, in moist pla- 
ces. 

PHLEBOTOMY, in surgery, the open- 
ing a vein with a proper sharp-edged and 
{>ointed instrument of steel, in order to 
et out a proper <juantity of blood, either 
for the preservation or recovery of a per- 
son's health. 

PHLEUM, in botany, catU-tal gra99, a 
genus of the Triandria Digynia class and 
order. Natural order of Gramina, Gra- 
minex, or grasses. Essential character : 
calyx two-valved, sessile, linear, truncat- 
ed. With a two-cusped tip ; corolla inclos- 
ed. There are four species. 

PHOLAS, in natural history, a genus 
of the Vermes Testacea class and order. 
Generic character: animal an ascidia; 
shell bivalve, divaricate, with several les- 
ser differently shaped accessory ones at 
the hinge: hinges recurved, united by a 
cartilage ; in the inside beneath the hing'e 
is an incurved tooth. There are twelve 
species ; they all perforate clay, spongy 
stones, and wood, while in the younger 
state, and as they increase in size, enlarge 
their habitation within, and thus become 
imprisoned. They contain a phosphore- 
ous liquor, which illuminates whatever it 
touches. 

PHLOGISTON, in chemistry, a term 
that seems to be almost wholly banished 
from our lan^age. - It was invented by 
Stahl, according to whom there is only 
one substance in nature capable of com- 
bustion ; this he called phlogiston, and all 
those bodies which can be inflamed, con- 
tain more or less of it. Combustion, by 
his theory, is merely the separation of 
this substance. Those bodies which con* 
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Uhi none of it are incombottibles. All 
oombuftibles are competed of an incom- 
bustible body and phlogiston united; and 
daring the combustion the phlogiston 
flies ofi; and the incombustible b^ is 
left behind. Thu^ when sulphur is burnt, 
the substance that remains is sulphuric 
acid, an incombustible body. Sulphur 
theiefore is said to be composed or sul- 
Dhurio acid and phlogiston. This theory 
lias long since given place to that esta- 
blished by Lavoisier. See Coxbvstioh. 
It must, however, be observed, that Pro- 
fessor Davy, in his late discoveries, seems 
inclined to admit of an inflammable prin- 
ciple, which pervades the whole of na- 
ture. How far bis future experiments 
may lead to the establishment of the JJu 
Toisierian theory, or that of Stahl, time 
only can show. See PorissnTx, &c . 

PHLOmS, in botany, a genus of the 
Bidynamia Gynmospermia class and or- 
der. Natural order, of YertidllatK or 
jLabiatc. Essential character : calyx an- 
gular; corolla upper lip incumbent, com- 
pressed, villose. There are twen^-two 
species. 

PHLOX, in botany, a genus of the 
Pentandria llonogynia class and order. 
Natural order of Kotacex. Polemonia, 
Jussieu. Essential character: corolla 
talver-shaped ; filaments unequal; stig- 
ma trifid; calyx prismatical; capsule 
three«celled, one-seeded. There are 
twelve species, natives of Noith Ame- 
rica. 

PHOCA, the «0a4 in natural history, a 
genus of MsmmaKa, of the order Fene. 
Qenerio character : fore teeth, in the up- 
per jaw six, sharp, parallel, and the ex- 
terior ones larger; in the lower jaw four, 
distinct, parallel, equal, and rather blunt ; 
tusks one on each side in both jaws, 
laige and pointed, the upper remote 
from the fore teeth, the lower ^m the 
grinders; grinders Ave on each side 
above, and six below, tricuspidated. 
There are nineteen species, of which we 
shall notice the following : 

P. vitulina, or the common seal, or sea- 
calf. These animali are found on the 
coasts of the poUr regions, both to the 
north and soutti, often m extreme abun- 
dance, and are generally about five feet 
in length, closely covered with short hair. 
They swim with great vigour and rapidi- 
ty, and subsbt on various kinds of fish, 
which they are crften observed to pursue 
within a short distance from the shore. 
They possess no inconsiderable siuracity, 
and may, without much difficulty, if taken 
young, be familiarized to their keepers, 

VOL. IX. 



"^ and instructed in various gesticulations. 
They are supposed to attain great ]on|^- 
vitv. The female is particulariy attenuve 
to her voung, and scarcely ever produces 
more, than two at a birth, which, after be- 
ing suckled a fortnight on the shore, 
where they are always bom, are coo- 
ducted to the water, and taught by their 
dam the means of defence and subsist- 
ence; and when they are fittigued by 
their excursions, are relieved by being 
taken on her back. They distinguish her 
voice, and attend at her call The flesh 
of seals is sometimes eaten, but they are 
almost alwajTs destroyed for their oil and 
skins. The Utter are manufactured into 
very valuable leather, and the former is 
serviceable in a vast variety of manufac- 
tures. A young seal will supply about 
ei^t gaUons of oil. The smell of these 
ammals, in any g^reat number upon the 
shore, is highly disagreeable. In the 
month of October they are generally con- 
sidered as most valuable, and as they 
abound in extended caverns on the coast, 
which are washed by the tide, the hun- 
ters proceed to these retreaU about mid- 
night, advancing with their boat as far in- 
to the recess as they are able, armed 
with spears and bludgeons, and furnished 
with torches to enable them to explore 
the cavern. They begin their operations 
by making the most violent noises, which 
soon rouse the seals from their slumbers, 
and awaken them to a sense erf* extreme 
danger, which they express by the roost 
hideous yellings of terror. In their ea- 
gerness to escape they come down from 
ail parts of the cavern, rushing in a pro- 
miscuous and turbulent mass along the 
avenue to the water. The men engaged 
in this perilous adventure oppose no im- 
pediment to this rushing crowd, but as 
this be|^ns to diminish, apply their wea- 
pons with great activity and success, de- 
stroying vast numbers, and principally the 
young ones. The blow of the hunter is 
always levelled at the nose of the seal* 
where a slight stroke is aUnost instantly 
fiital. 

P. urrina, or the ursine seal, grows to 
the length of eight feet, and to the weight 
of a hundred pounds. These are found 
in vast abundance in the islands between 
America and Kamtschalka, from June till 
September, when they return to the Asi- 
atic or American shores. They are ex- 
tremely strong, surviving wounds and la- 
cerations, which almost instantly destroy 
life in other animals, for days and even 
weeks. They may be observed, not mere- 
ly by hundreds, but by thousands, on the' 
S 8 
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shore, each rade surrounded by his fe- 
males, from eight to fifty, and his oflT- 
spring, amounting frequently to more 
than that number. Each fiunily is pre- 
served separate from every other. The 
ursine seals are extremely fat and indo- 
lent, and remain with little exercise, 
or even motion, for months together up- 
on the shore. But if jealousy, to which 
they are ever alive, once strongly operate, 
they are roused to animation by all the 
fierceness of resentment and vengeance, 
and conflicts arising from this cause be- 
tween individuals soon spread through 
families, till at lengfth the whole shore 
becomes a scene of the most horrid hos- 
tility and havoc When the conflict is 
finished, the survivors plunge into the 
water, to wash off the blood, and recover 
fh>m their exhaustion. Those which are 
old, and have lost the solace of connubial 
life, are reported to be extremely cap- 
tious, fierce, and malignant, and to live 
apart from all others, and so tenaciously 
to be attached to the station, which pre- 
occupancy may be supposed to give each 
a rignt to call his own, that any attempt 
at usurpation is resented as the foulest in- 
dignity, and the most furious contests 
frequently occur in consequence of the 
several chums for a favourite position. It 
is stated, that in these combats two never 
fall upon one. These seals are said, in 
grief, to shed tears very copiouslv. The 
male defends his young with the most 
intrepid courage and fondness, and will 
often beat the dam, notwithstanding her 
most supplicating tones and gestures, un- 
der the idea that she has been the 
cause of the destruction or injury which 
may have occurred to any of them. The 
flesh of the old male seal is intolerably 
strong ; that of the female and the young 
is considered as delicate and nourishing, 
and compared in tenderness and flavour 
to the flesh of young pigs. 

The bottle-nosed seal is found on the 
Falkland Islands, is twenty feet long, and 
will produce a butt of oil, and discharge, 
when stuck to the heart, two hogsheads 
of blood. 

PHCENICOPTEROS, the flandngOy in 
natural history, a genus of birds of the 
order Grallx. Generic character: bill 
naked, toothed, bending in the middle, 
as if broken ; nostrils covered above 
with a thin plate and linear ; tongue car- 
tilaginous and pointed ; neck, legs, and 
thighs exceedingly long; feet webbed, 
black- toe very small. The P. rubra, or 
common flamingo, the only species notic- 
ed by Latham, is nearly of the size of a 



goo8e» and upwards of four feet loBC- 
When mature in plumage, these btids 
are all over of the most deep and beau- 
tifnl scarlet: but this imturity they 
never acquire till th^ third y«ar. They 
are found in America, as far north as 
the southern borders of the Umted 
States, France, Spain, and ItiJy, in Sv- 
ria and in Persia, but more frequent^ 
than any where else, on the coast of 
Africa downwards to the Cape. They 
build their nest of mud, in the shape 
of a hillock, and in a cavity on the top 
of it the female deposiu two white 
eggs, on which she sits, having her lem 
dependent one on each side of the hil« 
lock. The young ones nm with great 
swiftness, but are unable to fly tiU they 
have attained neariy their complete 
growth. They subsist chiefly on small 
nd^es, ova, and water insects, and fre- 
quent, during the dav, the borders of 
rivers and lakes, withmwing at night to 
the high grounds, and lodging amidst the 
long grass. They are extremely shy, and 
are stated, almost always, unless in the 
breeding season, to keep together in 
flocks, having a centinel, ever vigilant 
at his post, by whom the slightest ap- 
proaching danger is announc^ by inti- 
mations which produce immediate flight. 
Their flesh is thought hy some notin- 
fierior to that of the partridge, but their 
tongue was one of the most valued 
dainties of Roman epicurism. They have 
been sometimes reared tame, but are with 
difficulty preserved, and their suscepti- 
bility of cold is exquisite. 

PHCENIX, in astronomy, one of the 
constellations of the southern hemi- 
sphere, unknown to the ancients, and 
invisible in our northern parts. This 
constellation is said to consist of thirteen 
stars. 

Pnswix, in botany, a genus of the Ap- 
pendix Palme Natural order of Palms. 
Essential character: calyx three parted; 
corolla three'petalled : male, stamina 
three; female, pistil one; drupe ovate. 
There are two species, tiiz. P. dactylife- 
ra, date palm-tree, and P. fiuinifera, na- 
tives of tne Levant and Coromandei 

PHONICS, the doctrine or science of 
sounds. See Acoustics. Thb science 
has been considered as analorous to 
that of optics, and is divided into di- 
rect, refracted, and reflected ; these 
have been called phonics, diaphonics, 
and cataphonics ; but the terms are now 
well nigh obsolete. Phonics is a science 
that may be improved with regard to 
the object, the medium, and the organ. 
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The object may be improred with re- 
•pect to the production and propagation 
of sounds. With regard to the medium, 
phonics maj be improred by its thinness 
and quiescency, and by the sonorous bo- 
dy being phiced near a smooth wall, 
either plain or arched, more espaciaUy 
if it be formed after some peculiar cunre, 
as from this arises the theory and prac 
tice of whispering places. Sound is much 
sweetened, if it is propagated in the vi- 
cinity of water ; and on a plain, it will be 
conveyed much further than on uneren 

ground. 

PHORBflUM, in botany, a genus of the 
Hexandria Monogynia class and order. 
Natural order of Coronarix. Asphodel!, 
Jusaieu. Essential character: calyx none; 
corolla six.petalled, the three inner petals 
longer i capsule oblonr, three-sided; 
seeds oblong, compressed. There is but 
•ne species, viz, P. tenaz. New Zealand 
flaz-plant The inhabitants of New Zea- 
land make a thread of the leaves, with 
which the women weave a variety of fine 
matting for clothing, and several other 
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pnrpoaet. It it also manufactured in Nor- 
folk Island for canvass and coane linen 
cloths. 

PHOSPHATES, in chemistiT, salts 
formed of the phosphoric acid, with 
earths, alkalies. See. The alkaline phos- 
phates are soluble and crystallizables 
they are also fusible, forming a kind of 
glass, and facilitate the fusion of a mun« 
ber of other substances. They may be 
decomposed in the humid way, by sul- 
phuric and some other acids; but in 
the dry way, these decompositions do 
not often happen. The phosphate of so- 
da is much used in medicine : it b pure- 
ly saline, without any bitterness^ which 
renders it a good substitute for Epsom 
and GUiuber's salta. As it melts easily, 
and promotes the fusion of the eartts 
and metallic oxides, it b used in che- 
mical operations as a flux. Phosphate 
of ammonia exists in the urine of^ car- 
nivorous animals in Considertble quan- 
tity, united with phosphate of sods, 
formings triple salt, formerly denominat- 
ed microcosmic, or fusible nit, in urine. 
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